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PREFACE. 

HE  Authors  of  Original  Papers  and  Commuoi cations  in  the 
present  Volume  are,  John  Gough,  Esq. ;  Dr.  Thomas  Stewart 
Tl-aill;  Opiimatbi  A*  Dilethante;  Mr.  Williaoi  Cooke;  Mn 
William  Skrimshire,  Jun.  ;  Mr,  Robert  Bancks;  P.  Barlow,  Esq,; 
A  Correspondent  J  Dr»  Beddoes  ;  J,  B. ;  John  Bostock,  M.  D.; 
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M.  Tonnelier;  M,  P.  Turpin;  M.  Theodore  de  Saussurej  A. 
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And  of  British  Memoirs  abridged  or  extracted,  Thomas 
Andrew  Kni^ht»  Esq,;  Lord  RibWesdale;  Thomas  Thomson, 
M,  D.  F.R.S.;  Mr.  William  Hardy;  Mr.  Henry  Ward;  Mr* 
Martin  Furniss;  Abraham  Parsons,  Esq.;  Mrs.  Hooker;  Mr, 
Wilham  Murdoch;  Everard  Home,  Esq,  F.  R.  S. ;  Mr,  Gilbert 
Gilpin;  Mr.  Christopher  Wilson  ;  J.  Witlcy  Boswell*  Esq.;  Major 
Spencer  Cochrane;  William  Hyde  Wo]laston>  M.  D*  Sec.  R.  8.^  ■ 
Mr.  George  Smart;  Mr.  Joseph  Davis;  Mr.  S.  Meodliani ;  Mr.  f 
Edward  Massey ;  Edmund  Turrell ;  Robert  Buchanan  j  Mr.  Joseph 
CoUier;  Mr.  William  Shipley;  Humphry  Davy,  Esq,  Sec.  R.  & 
M.  R.  I.  A. 
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Compensation  Pendulum;  5.  Mr.  Furniss's  Air-tight  Door  Hinge  f 
f,  Mr.  C,  Gilpin^  Machine  for  raising  Coals;  7.  Mr.  C.  Wilson's 
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ARTICLE  L 
A  MathematietU Problem:  by  Johh  Godgd,  Et^. 

To  Mr.  NICHOLSON. 
SIR,  Middkshatv,  Augxut  5,  1803. 


Ti 


HE  insertion  of  the  following  problem,  with  the  inves- 
tigation  of  it,  in  your  valuable  Journal,  will  oblige 

Yours,  &c. 

JOHN  GOUGH. 

Problem.     To  a  given  arc  of  a  circle  a,  let  it  be  required  The  problem 
to  add  another  r,  making  the  sura  of  the  two  arcs  equal  to  P"*!*®*^* 
the  tangent  of  the  latter,  f,  viz.  a+mf. 

(A)  \Vc  may  show  iij  the  following  manner,  that  the  Contains  no 
pruhlem  conUins  nothing  absurd  in  it ;  but  that,  on  the  *^*  absurd, 
contrary,  there  is  a  value  of  x  to  each  value  of  a,  which 

would  fultil  the  conditions  of  the  question,  were  we  but  able 
to  rectify  the  circle* 

(B)  Let  A  B  C,  PI.  I,  fig.  6,  be  the  given  arc,  consist-  This  assertiwi 
»ng  of  II  quadrants,  n  being  any  positive  number,  whole  or  «*°^®^**'***** 
fractional ;  to  this  add  the  quadrant  C  P  D,  in  which  take 
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the  %'aTiable  arc  C  E;  and  through  E,  from  the  centre  O, 
draw  O  F,  njeeting  the  tangent  C  T,  in^ ;  put  C  O  =  r, 
0  F=rj,  arc  C  E:i:r,  corresponding  tangent  C  F=:y;  then 
by  the  nature  of  the  circle,  *8  s*:r*::y:x;  but  s*  is 
greater  than  r*,  therefore^  is  greater  than  i*,  consequently 
y  ipcreoaes  faster  than  x:  moreover,  when  yzrO,  m-\-xzzm 
+  0  =  0,  in  which  case  a+x  is  infinitely  greater  than  y,  but 
y  increases  faster  than  t,  and  exceeds  it  infinitely,  when 
*  z=  the  quadrant  C  P  D ;  consequently,  by  prime  and 
ultimate  ratios,  there  is  a  point  P  betwixt  C  and  D,  which 
cuts  off  an  arc  C  P,  or  z,  the  tangent  of  which,  C  T,  or 
t=  the  arc  A  C  P,  i.e.  0+5:=/. 
The  gecraetri-  (C)  When  A  C  P  iz  C  T,  the  sector  A  O  P  rz  triangle 
"'J^^JJ^°^*^®  COT;  from  each  take  the  common  sector  COP,  and  the 
sector  A  O  C  =:  the  space  C  P  T ;  hence  the  problem, 
treated  geoinetncally,  assumes  this  form  ;  to  find  a  point  T 
in  the  tangent  C  F,  produced  if  necessary,  from  which  if 
T  O  be  drawn  to  the  centre,  it  shall  give  the  space  C  P  T 
z:  the  given  sector  A  O  C,  for  this  construction  will  evi- 
dently make  the  tangent  C  T  zz  the  arc  A  C  P. 

When  ««  0,        (D)  If  the  arc  A  B  C  r:  0,  the  sector  A  O  C  :=  0 ;  there- 
at: 0,  or  is  in.  f^^^  t|,e  ^  Q  p  rp_Q    1^,,  (^j      ,^^^^^  ^^^^  ^^  ^,  j^  p_^ 
finitely  small.    .                  ^  .    i     y  ♦  ' 
1.  e.  when  arro,  x  is  evanescent ;  consequently,  the  problem 

is  impossible,  unless  a  be  a  finite  magnitude, 
nnotrestricted  (E)  It  appears  from  (15)  and  (D),  that  r  is  a  real,  not  an 
l^rs.  "  '  imaginary  are,  provided  a  be  a  finite  magnitude,  which  may 
DC  expressed  by  wQ,  Q  being  a  quadrant,  and  n  a  positive 
number,  either  whole  or  fractional.  This  conclusion  how- 
ever is  rejected  by  a  celebrated  mathematician,  who  inti- 
matei,  that  n  is  always  an  odd  number ;  the  passage  con- 
taining bis  opinion  is  here  quoted. 

<*  Invenire  omnea  arcus,  qui  taugentibut  siiis  tint 
aoquaWa. 

<•*  Soluiio*  Primus  areas,  hac  proprietate  prapditus,  est 
iafinite  parvus.  Turn  in  secundo  quadrante,  quia  hie  tan- 
gtntes  sunt  negativsc,  datur  uollus  istiusmodi  arcus;  in 
tertio  vero  quadrante  dabitur  unus  *-270^  aiiquanto  mioor; 
porro  dabuntur  ejusiuodi  ar^ua  in  quinto,  septimo,  &c*' 

The  reason  aa&igm^  fwc  n  be  ti^-  an  odd  number  in  this 
quotation    is  derived  fcom  the  auppoaitioD,  that  all  tbe  tan- 
gents 


MATSSMATXCAL  pkoblbh.  ^ 

gents  are  negative  iB  eren  qiikdiUBto.  To  eKamint  tbiB 
reason  on  its  oom  priociples,  let  us  suppose  the  given  arc  m 
to  begin  at  B  iA  the  Ag^i^  ndt  at  A,  as  iii  ai-ticlfe  (B) ; 
then  a  =  arc  B  C  ==  a  quadrauty  and  tt=:l»  ibis  malces 
C  £  D  the  second  or  aa  even  quadraut :  through  B  aad  C 
drav  Uie  Un^nts  B  R,  T  C  R«  aud  the  angle  T  R  B  is 
maaifestlr  right ;  that  is,  C  T  is  perpendicular  to  B  R,  but 
B  R  is  a  positive  taugent»  because  B  C  is  an  odd  qiladrEmi^ 
aod  T  C  has  been  shown  to  be  perpendicular  to  B  R,  which 
inralidates  the  reason  why  n  sbbnld  be  Odd^  because  the 
relations  of  perpendicular  lines  are  not  the  relations  of  + 
aud  — y  or  positive  and  negative  quantities. 

(F)  Certain  mutual  relations  of  a  and  z  may  be  investi-  Matual  rela* 
gated  in  the  following  manner.    Suppose  these  arcs  to  vary,  '^*  oia&w* 
!>o  as  to  preserve  the  equation  a-\-z:z,iy  and  we  have  li-f  i  znf; 

9*3  ■  Z 

beuce  ir=:r— -i,  but  if  z:  -^  =:  (*^+r*)  X  -t>  therefore  d  =. 

i^z  Q 

-7-    Now  when  t  h  less  than  -^9  1^  is  less  than  r\  lind  k 

T  2 

is  less  than  i  ;  but  0  and  z  begin  togethet  by  (D),  or  the 
present  article ;  therefore,  when  r  is  a  small  arc,  it  is  greuter 
tliaii  a,  and  z — a  is  the  greatest,  when  the  angle  COP::: 
45";  on  the  contrary,  when  2— Q  it  is  finite,  and  a  maxi- 
mum, and  a  is  also  a  maximum,  but  infinite;  hence  we 
bire  the  following  equations,  a  iz:  (ti— 1)  Xsr,  t:=:a-\-zzznZf 
where  m  is  any  number,  whole  or  fractional,  greater  than 
unity. 

(G)  Tl>ese  things  being  premised,  we  may  find  j;  by  ap-  2  found  by  ap- 
proximation to  any  given  value  of  a,  thus:  put  the  given  arc  ^e^^g  g^^en '  * 
ff^-Qj  or  ACT)  zzgi  rr:  1,  arc  P  Drzts  its  tangent  or  co- 
tangent of  zziiqi  then  by  the  problem  gf— cz:/,  but  by  tri- 

gimometrv  fXfrrr*z:l,  and  q:=:v\ 1- h f 

,  1382*"  ,  21844 1*'  ,     9^mt''  ,    .  v-  *  t      . 

\- .+  ;: h-: ^  &c.     >iow  put  4,  tVi 

1559-25       6081075      03851^2875  ^      t>  Tr» 

tVti  lirzf  ^^-  ^  ^»  ^»  ^>  ^»  ^^  respectively;  and  we  have 

(rer'— er'**,  &c.  :z  1 ;  and  by  reverting  the  series,  as  in 

Eaierson*s  Algebra,  page  17 1,  Problem  LXII)  we  get  rzr 

B  2  1 
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•0q0089.     Stopping  here  we  get  »  =:  —  4 — 5  + 


g      g'  g*  g^  g^ 

49r^g*  b±2Bg^  b^^i(*  e^7g^  b  :        ,    ^     .  ^u 

"       ■         ,, : 2--,  &c. ;  but  v  w  the  com* 

o 

plement  of  * ;  therefore  z  zz Q — »  z:l'570796— r  nearly. 
Eximple  to         (H)  For  example,  let  a  =:  9  X  Q ;  then  g  =:  10  x  Q  := 
the  last  para-  I  1  <2-— jr^6 

riph.  1570796 ;  wlipnce  --  =  •Oj5366i ;  -  , = -000266 ; ^  =: 

'  8  g  r 

11     ^—gn_ 

•063839;  but  arc  C  PnQ—t;  =  1-506957:  dividing  this 
by  '017453  the  length  of  a  degree  to  the  radius  unity,  we 
gel  86*  20'  37"  for  the  angle  subtended  by  the  arc  C  P, 
orr. 

r  in  the  fast  ap-      (K)  Since  /zi^r—wrz  15-6441 21 ;  and  ^z:i?  +— +~  &c. 
tide  is  too  J        ii> 

great  =-063992 ;  we  have  /X</= 1*001098,  &c, ;  but  t  q:=z\  ani- 

*     versally,  which  shows,  that  g — t;  exceeds  the  true  value  of  • 

1  - 

f,  or — =15-62386,  &c. ;  therefore  t;  is  a  little  too  great, 

which  makes  z  too  little :  but  it  is  to  be  remembered,  that 
the  true  place  of  P  has  been  nearly  found  in  an  even  qua- 
drant. 
•  found  when    '   (L)  It  appears  from  (F),  that  we  may  put  t^nz;  more- 
iittsfir.  over,  we  liave  (by  trigonomet'r}']  g<  =  r*=  1,  hence  qz:^ 

1'   ■    ■  

-^;  put  r=Q — 1;,  Q  being  a  quadrant  or  1*570796;  also, 

put  gz=©+6c'  +  c»'+d©',  &c.,  as  in  (G),  and  we  have 

Qr_t,»+Qft»»-^»*+Qc»5— c©*  &c.  =  -^;  and  by  re- 


1  1         o^-Q*ft 

5_4Q*6 


versing  the  senes,  we  get  »  =  _-  +  _- +  __^- 4. 


yvf^^ — »  &c.>  where  n  is  always  greater  than  unity;  but 

when  V  is  known,  z  is  gpven  =Q-- .o. 

Exaapk  to  (MJ  Put  11 = 100,  then  rr-  =  -000636,  rrj^  =  -000028  ; 

eie  last  para-  .  Qn  Q' n* 

•^^  stopping  here,  we  get  e=-000664,  and  «=  1-570132,  or  89* 

5/48".    '■     ■      ' 

(N)  Wbca 


IHCONVRRTIBILITY  OF  BARK  IKTO  ALBUaNUM. 

(N)  %Vheii  a  U  bat  stimllv  the  series  given  ia  (O)  con- 
verges  but  slowly,  in  which  case  the  following  approxi^ 
mation  may  be  used.    Since  a  +  sz:/,  zzzt-^u^  but  mzz 

f 1 — . \ &c. ;  hence  — — • 1 1 &c, 

3^5       79  3        679 

=  «;  put  3xa=p»  and  we  have^  by  Emerson's  Algebra^ 

(P)  For  example,  let  a  =  -009,  thenp=:»027,  andp^^z: 
-Jy  and  substituting  the  successive  powers  of  *3,  or  p^,  we 
get  r=:-J054157,  and  sr=f— a="2964157. 

(Q)  When  n,  in  (L)>  consists  of  a  uoit  and  a  small  frac- 
tion, we  may  also  approximate  to  the  value  of  /,  by  help  of 

t  t^       t^       f 

the  two  values  of  sr,  viz.  — ,  and  f — 1 ,  &c. ;  from 

B  3       5       7 

|X        !♦£«/•  1 

which  we  get  — r  +  -z — -r-»  &c.=n— — :  call  the 

3       5       7       9  B 

»— 1  * 

small  fraction, ,  to ;  and  we  have  by  reversion,  l*z:3  X 

IT  +  5-4  X  ic*  +  7-86857139  X  to*  +  10-337145«1  X  to*  + 
12*8037915  X  to»,  &c. 


IL 

On  the  InconvertihUity  of  Bark  itito  Alburnum.  By  Tho- 
mas Andrew  Knight,  Esq.  F.  R.  5*  In  a  Letter  to  Sir 
Joseph  Banks,  K.B.  P.R.S.* 

My  dear  Sir, 

An  a  letter  which  I  had  the  honour  to  address  to  you  in  Matter  that 
the  end  of  last  year  t»    I  endeavoured  to  prove,  that  the  composes  the 
matter,  which  composes  the  bark  of  trees,  previously  exists  fluia  in  iKc cells 
in  the  ctrlls  both   of  their  burk  and  alburnum  in  a  fluid  of  both  bark  ft 
state;  and  that  this  fluid,  even  when  extravasated,  is  capa*  ^   ttiixjim. 

•  Phil.Tran;.  for  1808,  P.  I,  p.  103. 

f  Phil.  Trans.  1807}  or  Jouma],  toI  XIX,  p.  241. 

ble 


^  nrcaiTTCBTiBrBTTT  er  bask  ii^vo  alburnum. 

^leef  ehadgin^  inlo  a  pulpous  tnd  cellular,  and  ultimately 
fl  ▼aseolar  mtbKtance ;  the  direction  taken  by  tlte  Tcssela  be^ 
iftji^apfiarentty  depeadent  on  the  course,  which  the  descend^ 
iQ^  fluid,  8ap  if  made  to  t^lce^.     The  object  of  the  present 
Always  rt-       Memoir  is  to  pfove,  that  the  bark  thus  formed  always  re- 
"**"*     ^  '      »aiB«  in  the  state  of  bark,  and  that  no  part  of  it  is  ever 
transmuted  into  album uqii  as  mapy  very  eminent  naturalists 
have  believed. 
Experiments        IJaving;  procured,  by  gr^ftipg,  several  trees  of  a  variety 
aad  crab!'^  ^    ^^  ^^^  apple  und  crab  tree,  the  woods  of  which  were  distin- 
guishable from  each  other  by  their  colour,  I  took  off,  early 
Their  bark  mu.  in  the  spring,    portions   of  bark    of   equal  length,   from 
bted^  *"^^"    branches  of  equal  size,  and  I  transposed  these  pieces  of 
bark)  endowing  a  fiart  of  the  stem  of  the  apple  tree  with  a 
CQveripg  of  the  bark  of  the  crab  tree,  which  extended  quite 
round  it,  and  applying  the  bark  of  the  apple  tree  to  the 
ste^n  of  the  crab  tree  in  the  same  manner.     Bandages  were 
then  applied  to  keep  the  transposed  bark  and  the  albuniuni' 
in  contact  with  each  other ;  and  the  air  was  excluded  by  a 
plaster  com|)08ed  of  bees  wax  and  turpeatine,  and  with  a 
covering  of  tempered  clay. 
Interior  sur-         The  interior  surface  of  the  bark  of  the  crab  tree  pre- 
faces different,  sented  numerous  sinuosities,  which  corresponded  with  simi- 
lar inet^ualities  en  the  aurfuce  of  the  adburoum,  occasioned 
by  the  former  existence  of  many  lateral  branches.     The  in- 
^rior  surface  of  the  bark  of  tlie  apple  tree,  as  well  as  the 
external  surface  of   the  alburnum,  was,  on  the  contrary. 
Union  took      perfectly  smooth  and  even.     A  vital  union  soon  took  place 
P**^*-*-  between  the  transposed  pieces  of  bark,  and  the  alburnum 

and  bark  of  the  trees  to  which  they  were  applied ;  and  in 
Alajerof  al-    the  autumn  it  appeared  evident,  that  a  layer  of  alburnum 

Extr^TaMtecI  *.  I  l\ad  observed  this  circumstance  in  many  successirc  sea<:Qns;  but  I 
animal  Aaids  n,a|  no^  by  any  means  piepared  to  beJievo,  that  such  an  armngement 
become  va^cu-  ^^^jj  ^.^^^^  ^^|^^  j^  jj,^  coagalum  afto.ded  by  an  oxtrav^ated  fluid;  and 

1  am  iudebted  to  Mr.  Carli.^le  f^r  having  jtuinied  out  to  me  many  cir* 

cnmdianceii  in  the  raotiou  and  powers  of  the  blood  of  animaU,  which  in- 
*  4ucc4  me  to  giv«  credit  lo  tliQ  aA.curacy  of  my  obsenratious ;  and  to  that 

gentleman  ai;d  to  Mr.  Home  I  have  also  subsequently  to  ackuoit  ledge 

many  obligations. 

had 
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had  been,  iu  €<rery  in^miYce,  formed  beneath  th*  transposed bumum  form- 
piect!<i  ot  barky  which  were  then  taken  oiT.  ^  bencaih. 

filkanciiiiinir  tlie  or^nization  of  the  albarnum,  which  had*  Alburnum  did 
been  g<eueratt!d  beneath  the  transposed  pieces  of  bark  of  the*  "°^  ^^^P^  »'« 
crab  tree,  and  which  had  formed  a  perfect  union  with  the  of  the  foreign 
aibornuoQ  of  the  apple  tree^  1  could  not  discover  any  tracesr  ^^rk. 
of  the  aioaositiet  i  had  noticed  ;  nor  was  the  uneven  sur- 
fji*  of  the  albumuna  of  the  crab  tree  more  changed  by  the 
uDooth  tran9|K>sed  bark  of  the  apple  tree.     The  newly  ge- 
oenited  alburnum »  beneath  the  transposed  bark,  appeared 
perlVctly  similar  to  that  of  other  parts  of  the  stock,  and  the' 
direction  of  the  fibren  and  vessels  did  not  in  any  degree  cor- 
respond with  those  of  the  transposed  bark  *. 

Repeating  thi5  experiment,   I  scraped  off  the  external  Surfhti'e  of  th^ 

surface  of  the  alburn nm  in  several  spaces,  about  three  liney*'*^"'^'^""* 

..  1  .       .  •  •       •  .       scraped. 

m  diameter,  and  in  these  spaces  no  union  took  place  be- 
tween the  trani^posed  bark  and  the  alburnum  of  the  stock, 
nor  was  there  any  alburnum  deposited  in  the  abraded* 
^poce9;  but  the  newly  generated  cortical  and  albumoufll' 
layers  took  a  circular,  and  rather  elliptical,  course  round* 
those  spaces,  and  appeared  to  hare  been  generated  by  a  de-' 
srendiog  iluid,  which  had  divided  into  two  currents  when  it- 
came  into  contact  with  the  spaces  from  which  the  surface" 
had  been  scraped  off,  and  to  have  united  again  immediately' 
beneath  them. 

In  each  of  these  experiments,  a  new  cortical  and  al bur- Nov  cortical  ic 
nou*  layer  wias  evidently  generated  ;  and  apparently  by  the'L^""?"*^^ 
same  means  that  similar  substances  were  generated  beneath 
r  plaster  composefl  of  bees  wax  and  turpentine,  in  former 
e\periroeotrt;  and  the  only  obvious  difference  in  the  result 
ap»>e«rs  to  be,  that  the  transposed  and  newly  generated  bark* 
formed  a  vital  union  with  each  other:  and  it  is  sufficiently* 

•  Dv.hamel  hating  taken  off,  and  immMiately  replaced,  similar  pieces  Duhamers  ex- 
of  the  bar<   of  \oung  elm%  subsequently  fnunfl,  that  the  alburnum,  perimeot  d«> 
whkh  wa<  gcncrnied  beneath  -uc'i  pieces  of  bark,  had  not  formed  any  fecllve. 
won  ui'h  the  alburnuni  of  the  tree  beneath  it.     But  this   great  natu- 
ral'st  did   not  employ  llgaiur-.s  of  sufficient  power,   to  bring  the  bail^ 
and  alburnum  into  close  contact,  oi-  the  result  would  have  beat  dif- 
fsreni. 

t  Phil.  Trans,  for  1807  i  or  Journaf,  tol.  XIX,  p  243. 

evident^ 
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ciident,  tlmt  if  bark  of  any  kind  wit  cooverted  into  slbur^ 
nnm,  it  most  have  been  that  newly  generated.    For  it  can 
scarcely  be  supposed*  that  the  bark  of  w  crab  tree  was 
transmuted  into  the  alburnum  of  an  apple  tree,  or  that  the 
sinuosities  of  the  bark  of  the  crab  tree  could  hare  been  ob* 
literatedy  had  such  transmutation  taken  place.    There  is 
not,  Iwwever,  any  thing  in  the  preceding  cases  calculated 
to  prove,  that  the  newly  generated  bark  was  not  converted 
into  alburnum;  and  the  elaborate  experiments  of  Duhamel 
sufficiently  evince  the  difficulty  of  producing  any  decisive 
evidence  in  this  case ;  nevertheless  I  trust,  that  I  shall  be 
able  to  adduce  such  facts  as,  in  the  aggregate,  will  be  found 
nearly  conclusive. 
Tounf  shoots       Examining  almost  every  day,  during  the  spring  and  sum- 
of  oak.    No     mer,  the  progressive  formation  of  alburnum  in  the  young 
of  bark  into     ^hoots  of  an  oak  coppice,  uhich  had  been  felled  two  years 
alburnum.       preceding,  I  was  wholly  unable  to  discover  any  thing  like 
the  transmutation  of  bark  into  alburnum.    The  commence- 
ment of  the  alburnous  layers  in  the  oak  f^uercus  rohurj  is 
distinguished  by  a  circular  row  of  very  large  tubes*     These 
tubes  are  of  course  generated  in  the  spring;  and  during 
their  formation,  I  found  the  substance  through  which  they 
passed  to  be  soft  and  apparently  gelatinous,  and  much  less 
tenacious  and  consibtent  than  the  substance  of  the  bark  it- 
self; and,  therefore,  if  the  matter  which  gave  existence  to 
the  alburnum  previously  con) posed  the  hiirk,  it  mu»t  have 
been,  during  its*  change  of  character,  nearly  in  a  state  of 
solution.    But  it  is  the  transmutation  of  one  organized  sub- 
stance into  the  other,  and  not  the  ideutity  only  of  the  mat- 
ter of  both,  for  which  the  disciples  of  Malpighi  contend ; 
and  if  tlLC  tibres  and  vessels  of  the  bark  really  l>ecauie  tho^^e 
of  the  alhurnum,  a  very  greut  degree  of  himilurity  ought  to 
be  foun<l  in  the  organization  of  those  tsubstunces.     No  sucli 
similarity,  however,  exists;  and  not  any  thing  at  all  corres- 
pi'nding  with   the  circular  row  of  large  tubes  in  the  albur- 
num of  the  oak  is  discoverable  in  the  bark  of  that  trc»e. 
These  tubes  are  also  generated  within  the  interior  surface  of 
'the  burk,  which  is  well  defined ;  and  during  their  formation 
th^*  vessels  of  the  bark  are  distinctly  visible,  as  different  or- 
gans ;  and  had  tiie  one  been  transmuted  into  the  other,  tlieir 

progressiva* 
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progressive  chiuige*  could  not,  I  think,  possibly  hare  escaped 

my  olwen-ation.     Nor  does  the  organization  of  the  bark  in  Barks  of  wych 

other  inift&nceB  in  any  degree  indicate  the  character  of  the  ^J^^J°^  "*i 

wood,  that  is  generated  beneath  it :  the  bark  of  the  wych  taJdy,  ^ 

elm  fulnnts  mantanaj  is  extremely  rough  and  fibrous ;  and 

it  IS  often  taken  from  branches  of  six  or  eight  years  old,  to  . 

be  used  instead  of  cords ;  that  of  the  ash  ffraxinus  excels 

MiorJ  on  the  contrary,  when  taken   from  branches  of  the 

same  age,  breaks  almost  as  readily  in  any  one  direction  as 

in  another,  and  scarcely  presents  a  fibrous  texture ;  yet  the 

alburnum  of  these  trees  is  not  very  dissimilar,  and  the  one  but  not  the&U 

is  often  substituted  for  the  other  in  the  construction  of  agri-  ^^"™'  **' 

cultural  instruments. 

Mirbel  has  endeavoured  to  account  for  the  dissimilar  or-  W»rbers  the. 
pinization  of  the  bark,  and  of  the  wood  into  which  he  '* 
conceives  it  to  be  converted,  by  supposing,  that  the  cellu- 
lar substance  of  the  bark  is  always  springing  from  the  al- 
burnum, while  the  tree  is  growing;  and  that  it  carries  with 
it  |iart  of  the  tubular  substance  ftissu  tubulairej  of  the  li- 
ber, or  iaterior  bark.  These  parts  of  the  interior  bark,  which 
are  thus  removed  from  contact  with  the  alburnum,  he  con- 
ceives to  constitute  the  external  bark  or  cortex,  while  the 
interior  part  of  the  liber  progressively  changes  into  albur- 
nnm. 

But  if  this  tlicorj'  (wliich  I  believe  I  have  accurately  Objections  to 
stated,  though  I  am  not  quite  certain,  that  I  fully  corapre-  ^^^  »*»*-oO'- 
hend  its  author*)  were  well  founded,  the  texture  of  the 
ftlhurnum  must  surely  be  much  more  intricate  and  inter- 
woven than  it  is,  and  its  tubes  would  lie  less  accurately  pa- 
rallel with  each  other  than  they  do:  and  were  the *fibrous 
substance  of  the  bark  progressively  changing  into  alburnum, 
the  bark  must  of  necessity  Ije  firmly  attached  to  the  albur- 
oiiin  daring  the  spring  and  sumaier  by  the  continuity,  and 
indeed  identity  of  the  vessels  and  fibres  of  both  these  sub- 
htancps.  This,  however,  is  not  in  any  decree  the  case,  and 
ihe  bark  is  in  those  seasons  ver}'  easily  sefjarated  from  the 
alunmum;  to  which  it  appears  to  be  attached  by  a  substance 
that  is  apparently  rather  gelatinous  thau  fibrous  or  vascular : 

•  Chip.  Ill,  Article  3,  Traitt  (TJnatomie  et  it  Ph^siotogie  Vt'g^tale, 

and 
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Aailtlie  dbTious  Ivrt,  thot  the  adh^Mn  nf  the  cortical  rc8« 

ada  and  fibres  to  cuch  other  is  mach  more  strong  thao  the 

atiheaien  of  the  hark  to  the  album  n«i,  affords  another  cir- 

Objection  to     CMMtaace  almost  as  inconsufteot  with  the  theory  of  Malpt- 

Malpight.        ghi^  as  with  that  of  Mirbel. 

Duhamcllejc      M«wy  <^f  the  oxpertmeiits  of  Dnhame!  are,  however,  •p*' 
periment  of     parently  fcroarabl>e  to  the  theory  of  Malpighi,  respecting 
Vumuxn.  *    *  ***•  coofersion  of  bark  into  alburnum ;  and  Mirbel  has  cited 
tm^t  which  he  appears  to  think  conclusire  *.     In  the  first  of 
these  Duhamel  show?,  that  pieces  of  sifver  wire,  inserted 
in  the  bark  of  trees,  vr&e  subsequently  found  in  their  al- 
hurmim.     But  Ikihamel  himst?lf  has  shown,  with  his  usual 
acuteness  and  candour,  that  the  evidence  afforded  by  this 
ex|>ehmeut  is  extremely  defective;  and  he  declares  himself 
to  be  uncertain,  that  the  pieces  of  wire  did  not,  at  their  first 
insertion,  pass  l3«tween   the   bark   and  the  alburnum  ;  in 
which  case  they  would  necessarily  have  been  covered  by 
every  successive  layer  of  alburnum,  without  any  transmuta- 
tion of  bark  into  that  substancef. 
Fi-^exporimfnt      ^^  ^^^  second  experiment  inted  by  Mirbel,  Duhamel  has 
of  a  pwchbud  shown,  tliat  when  a  bud  of  Ihe  peach  tree,  with  a  piece  of 
senedina         '^''^  attached  to  it,  is  inserted  in  a  plum  stock,  a  layer  of 
plum  block,      wood  perfectly  similar  to  that  of  the  peach  tree  will  be 
found,  in  the  succeeding  winter,  beneath  the  inserted  bark. 
The  statement  of  Duhamel  is  perfectly  correct:  but  the 
experiment  docs  not  by  any  means  prove  tlie  conversion  of 
bark  into  wood;  for  if  it  be  difficult  to  conceive  (as  he  re-  - 
marks)  that  an  inserted  piece  of  bark  can  deposit  a  layer  of 
alburnum,  it  is  at  least  as  difficult  to  conceive,-  how  the 
same  piece  of  bark  can  be  converted  into  a  layer  of  albur- 
num of  more  than  twice  its  own  thickness  (and  the  thick- 
ness of  the  alburnum  deposited  frequently  exceeds  thot  of 
the  bark  in  this  proportion),  without  any  perceptible  dimi- 
nution of  its  own  proper  substance.     The  probable  opera- 
tion of  the  inserted  bud,  which  is  a  well  organized  plant, 
at  the  peiiod  when  it  bcnioraes  capable  of  being,  transposed 

•  Chap,  m,  Artictcfl. 

+  PM^fifue^det  Arhrts^  Ub  IV,  Cb.  III. 

with 
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widi  succe>»,  appears  also,  in  this  case,  to  have  been  over- 
looked ;  for  1  found,  that  when  I  destroyed  tlie  buds  in  the 
SHCceeding  winter,  and  left  the  bark  which  belong^  to 
tkeai  vDiujured,  this  bark  no  loii^^er  posseased  any  power 
to  v^aerate  alburnum.  It  nevertheless  continued  to  live, 
thou^  perfectly  inactive,  till  it  became  covered  by  the 
successive  alburnous  layers  of  the  stock  ;  and  it  was  found 
many  years  afterwards  enclosed  in  the  wood.  It  was,  how* 
erer,  still  bark,  though  dry  and  lifeless,  and  did  not  ap»  ^ 

pev  to  have  made  auy  progress  towards  conversion  iuto 
wood. 

In  the  course  of  very  numerous  experiments,  which  were  No  facts  to 

made  to  ascertain  the  manner  in  which  vebsels  are  fonned  r^r^'  ****^ 

bark  is  con- 

in  the  reproduced  bark*,  many  circumstances  came  under  verted  intoaf* 

my  observation,  which   1  could  adduce  in  support  of  my  *^"""""* 

of>inlon,  that  bark  is  never  transqiuted  into  alburnum  ;  but 

I  do  aot  think  it  necessary  to  trouble  you  with  an  account 

of  them ;  far  though  much  deference  is  certainly  due  to- the 

opinions  of  tho^e  naturalists,  who  have  adopted  the  opposite 

theory,  and  to  the  doubts  of  Duhamel,  1  am  not  acquainted* 

«ith  a  single  experiment,  which  warrants  the  conclusiont^ 

tiiey  ha»'e  drawn  ;  and  I  think,  that,  were  bark  really  traus* 

muted  into  alburnum,  its  proji^ressive  changes  could  only^ 

bare  escaped  tlxe  eyes  of  prejsi diced  or  inattentive  observers. 

lo  the  course  of  the  ensuing  spring,  I  hope  to  address  to 

y<m  some  observation.*)  respecting  tlie  manner  in  which  the 

(ilbornum  is  generated, 

I  aiQ,  my  dear  Sir,. 

Your  most  obliged  obedient  servant, 

THOMAS  AND.  KNIGHT. 
£tai,  Dec.  29,  1807. 

•  PhU.  Tmns.  fof  1807 ;  or  Journal,  t«L  XIX,  p.  241. 
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III. 

Aecatmi  of  a  Mine  of  Zime  Ore,  and  Us  Appiication  as  a 
Paittt.  By  the  Right  Hon.  Lord  Ribblesdale,  ^  Gis- 
Imnu  Park^  Yorkshire** 

SIR, 

Ore  <^  time  u  JlI  ERE  WITH  I  send  you  a  specimen  of  white  paint, 
s  white  painu  ^}^j^j,^  for  the  sake  of  humanity,  1  trust  will  he  found  a 
complete  substitute  for  that  baneful  article  white  lead. 

I  have  used  this  paint  for  twelve  years  upon  my  house, 
paling,  doors,  ^c.  It  is  of  a  delicate  stone  tint,  but  be- 
comes equal  in  colour  by  time  to  the  best  white  lead,  and 
for  durability,  for  never  blistering,  and  for  body  and  adhe^ 
«sion  infinitely  superior  to  it. 

If  the  specimen  (which  is  the  average  of  what  may  be 
ordinarily  obtained,  although  for  particular  purposes  it  may 
be  produced  much  finer),  should  meet  with  the  approbation 
of  the  Society  of  Arts,  &c.,  I  shall  at  any  time,  with  the 
greatest  pleasure,  at  their  request,  render  them  all  the  in- 
formation upon  the  subject  in  my  power.  I  have  painted 
four  or  five  years  ago  a  vessel,  which  is  now  in  his  MajestyV 
Xesbtssaltwa-  service,  with  this  paint,  and  nothing  can  exceed  the  resist- 
ance which  this  paint  makes  to  all  the. effects  of  salt  water 
to  decompose  it 

I  have  the  honour  to  be,  with  much  respect. 
Sir, 
Your  obedient  fiunible  servant, 

RIBBLESDALE. 


ter. 


jiddiiioaal  Cammunieaiion  by  Lord  Ribblesdale^  on  his  Ore  of 

Zinc. 

Min».  The  mines  are  situate  at  Mallam  IVIoors,   in  Craven, 

Yorkshire,  and  in  an  extent  of  country  of  eleven  or  twelve 

•  Trans,  of  Ihe  Soc  of  Arts  for  1807,  p.  35.  Although  this  ore  of 
zinc  did  not  appear,  upon  trial  by  yarious  persons,  fulty  to  answer  the 
piirpo!scs  of  white  lead,  as  a  basis  for  paint,  y<M  it  possessed  sufficient- 
aierit^  to  induce  the  Society  to  vote  their  silver  medal  to  his  Ix>rdship. 

thousand 
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tboosand  acres  of  land  belonging  to  his  Lordship ;  where 
the  mineral  is  found,  there  were  formerly  copper  mines. 

Thin  article  is  found  in  caverns,  about  eight  fathoms  from 
the  surface  of  the  earth.  The  mineral  lies  in  strata,  along 
the  bottoms  of  these  caverns,  which  strata  are  from  three  to 
ux  feet  thick,  and  the  best  coloured  mineral,  or  whitest,  lies 
the  lowest.  On  the  upper  part  of  the  caverns  are  beautiful 
lUlactites  of  great  hardness. 

One  of  the  caverns  wherein  it  is  found  is  one  hundred 
and  four  yards,  another  forty-four,  and  a  third  eighty-four 
yards  in  length,  and  about  fourteen  yards  wide. 

His  Lordship  supposes  this  mineral  has  been  sublimed  Surrounding 
ly  a  volcano,  as  the  stones  surrounding  it  have  been  vitri- »*<>»«*  ▼i^nfi^l- 
M. 

The  mineral  was  first  tried  as  a  paint  twelve  years  ago;  Tri«da«apaint 
it  was  previoutily  sold,  and  continues  to  be  sold  to  make  ^^  y*"'*  ^^' 
brasi  at  Birmingham  and  other  places.     He  has  sold  up- 
wards of  two  thousand  tons,  ut  from  6ve  to  ten  |>ounds  per  Before  used  for 
ton,  for  making  brass,  when  mixed  with  copper.  '    n»tkmg  brass. 

His  Lordship  stated,  that  it  has  answered  welf  for  house  Its  excellent 
paiuting  externally,  and  the  whiteness  improves  by  time;^^' 
that  it  will  in  paiuting  cover  a  much  larger  surface  than 
vbite  lead  paint,  and  he  supposes  it  will  do  hulf  as  much 
nore  work ;  that  it  forms  a  body  on  the  wood  so  hard  us  to 
re:«iit  the  edge  of  an  adze ;  and  that  it  forms  a  strong  ce- 
meut  betwixt  two  boards  painted  with  it. 

That  it  will  never  peel  otf ;  that  the  oil  paint  on  palings 
vithitands  the  effi'Ct  of  moisture;  and  that  it  will  mix  as  a 
baut  with  all  other  colours. 

His  Lord^ihip  added,  that  the  piice  will  not  exceed  that  Cheap, 
of  white  lead ;  on  the  contrary,  he  thinks,  that,  exc^t  in 
the  liiiest  prepuratious,  upon  an  average  it  will  come  consi- 
derably lower. 

Dear  Sir, 

PERMIT  me  again  to  assure  the  Society,  that  the  boily  The  ore  very 
of  my  pa  ut  is  equal  to  white  lead,  and  that  the  ore  ilsell  P^'^ 
Uso  pore,  aod  Ji>  founi  in  the  mine  so  little  mingled  with 

any 
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any  other  sabstance,  that  I  do  oot  lose  two  pounds  of  iht 
colour  in  a  ion  of  tlie  ore. 

I  remain,  dear  Sir, 

Your  very  hiiihble  servant, 

RlBBLESDALfe. 


IV. 

On  Oxalic  Acid.  By  Thomas  Thomson,  M.D.  F.R.S. 
Ed,  Communicated  by  CHAaLEs  Hatchett,  Esq.^ 
F.  R.  S.* 


o 


Littlealtention  , 


"XALIC  acid,  from  the  united  testimony  of  Ehrhgrt< 

Oxslicacld       HermbBtadt,  and  Wehtrumb,  appears  to  Iiave  been  disco- 

dlitcovered  by   vered  by  Scheelc;  but  it  is  to  Bergman  that  we  are  indebted 

Scheele.  f^^  ^^^^  gj.^^  account  of  its  properties.  He  piiblished  his  dia* 

sertation  on  it  in  177^»  and  since  that  time  very  little  hat 

been  added  to  the  facts  contained  in  his  valuable  treatise. 

Chemist*!  have  chiefly  directed  their  attenfion  to  the  forma- 

tiou  of  that  acid,  and  much   curious  and  important  infor« 

ination  has  resulted  from  the  experiments  of  Hermbstadt» 

Westrumb,   BerthoUet,  Fourcroy,  Vauquelin,  &c.  but  the 

properties  of  the  acid  itself  have  been  rather  neglected* 

My  object  in  the  following  pages  is  not  to  give  a  complete 

paid  to  its  i"ro-  history  of  the  properties  of  oxalic  acid,  but  merely  to  stats 

pcrties.  |]^p  result  of  a  set  of  experiments,  undertaken  with  the  view 

of  ascertaining  different  particulars  respecting  it,  which  I 

conceived  to  be  of  importance. 

T.     Water  of  Crystaliization. 

Oxalic  acid  is  usually  obtained  in  transparent  prismatic 
crystals  more  or  less  regular;  these  crystals  contain  a  por- 
co'siautLuon.  **^"  ^^  water,  for  when  moderately  heated  tlicy  ^flloresce 
and  lose  a  part  of  their  weight,  which  they  afterwards  recor 
ver  when  left  exposed  in  a  moist  place.  When  cantiously 
Iieated  on  a  saud  bath  they  fall  to  powder,  and  lose  aboat  a 
third  of  their  weight.    But  as  the  acid  is  itscjf  volatile,  it  is 

•  PhUos.  Tr  ms.  for  1807,  p.  63. 

not 
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not  \m>bable  that  the  whole  of  this  loss  is  water.  T«r«t}cer* 
tun  the  quantity  of  water  coi>tained  i&  these  crystals  I  had 
recoQTsr  to  the  followiofr  metiiod* 

I.  Sfveuty  j^rains  of  crystaUised  oxalic  acid  were  distolred  The  add  pre- 
ia  (00  graiut  of  water,  constituting  a  solution  which  weighed  mu^te^c^^ 
670  j^ins.  lime: 

Fifty  graiRs  of  pure  carbonate  of  lime,  in  the  state  of  cal« 
careoos  spur,  were  ditisolvrd  in  muriatic  acid ;  this  solutioo 
wa»  evaporated  to  dryness,  to  get  rid  of  the  excess  of  acid» 
and  the  residue  redissolved  in  water. 

.  Into  tliis  muriate  of  lime  the  t&olution  of  oxalic  acid  was  As  the  muriatic 
dropped  by  little  and  little  os  long  aa  any  precipitate  fell,  hoWsThln^t 
and  the  oxalate  of  lime  thus  formed  was  separated  by  the  pcmioM  m  10* 
filter.     Pure  oxalic  acid  is  not  capable  of  precipitating  the  ""®°> 
whole  lime  from  solution  of  muriate  of  lime,  the  muriatic 
acid  eroU-ed  being  always  sufficient  to  retain  the  last  por- 
tions in  solution. 

It  wa-?  necessary  to  get  rid  of  this  excess  of  acid ;  the  me-  this  saturate* 
thoil  which  appeured  the  least  exceptionable  was  to  saturate  ^  *"**"<>"**• 
the  muriatic  acid  with  aminooia;  accordingly  when  the  ox* 
alic  acid  ctrased  to  occasion  any  farther  precipitate,  I  cau- 
tiously addeil  pure  ammonia,  till  the  liquid  ceased  to  pro- 
duce any  elVei't  upon  vegetable  blues.  A  copious  additional 
precipitate  of  oxalate  of  liiue  was  thus  obtained.  Oxalic 
acid  was  now  added  again  as  long  as  it^  rendered  the  liquid 
maddy.  By  thus  alternately  haying  recourse  to  the  acid 
solution,  and  to  ammonia,  and  by  adding  both  with  great 
caution  to  avoid  any  exces:^,  I  succeeded  in  separating  tlie 
whole  of  the  lime,  without  using  any  sensible  excess  of  ox- 
alic acid. 

55S  grains  of  the  acid  solution  were  eoiployed,  a  qnan-* 
tity  which  is  equivalent  to  58*3  gm'uu  of  the  crystallized 
acid. 

2.  The  oxalate  of  lime,  after  being  well  washed  and 
drained,  and  exposed  for  a  week  to  the  open  air,  at  a  tem- 
perature of  about  C0%  weighe<l  76  grains ;  but  upon  being 
left  ou  the  sand  bath  for  some  hours  in  a  temperature  be- 
tween ^QO"*  aud  300'',  its  weight  was  reduced  to  79  grains* 

3.  These  ^^  grains  of  dry  oxalate  ol'  lime  were  put  into 
to  open  platinum  crucible,  and  gradually  heated  to  redness. 
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By  th^le  meant  they  were  reduced  to  49*5  grains,  whirh' 
proved  to  be  carbonate  of  lime.  The  crucible  waa  now  ex- 
posed to  a  violent  heat  in  a  forge.  Nothing  remained  bnt 
a  quantity  of  pnre  lime  weighing  97  grains. 

73  dqr  oxalate     4.  From  this  experiment  we  learn,  that  72  grains  of  dry 

S^JJ^  *^  oxalate  of  lime  contain  27  grains  of  lime.  Of  consequence, 
the  oxalic  acid  in  this  compound  most  be  45  grains.  But 
the  weight  of  crystallized  oxalic  acid  actually  used  was 
58*3  grains,  a  quantity  which  exceeds  the  whole  acid  in 
the  oxalate  by  13*3  grains.  Theise  13*3  grains  are  the 
amount  of  the  water  of  crystallization,  which  either  did 
not  unite  with  the  salt,  or  was  driven  off  by  the  subsequent 

Crystals  of  ox- exposure  to  heat.     Hence  cr}'stallized  oxalic  acid  is  com- 

alic  acid  con-    j^q^A  of  » 

tain -23  water.  ***^^®^ 
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Peal  acid    •  •  •  •  45*    7  •     i     x  *     f 

Water ^3.3  |  eqmvaUnt  to  { 
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So  that  the  crystals  of  oxalic  acid  contain  very  nearly  the 
fourth  part  of  their  weight  of  water*. 

II.    Alkaline  and  Earthy  Oxalates. 

Oxalate  of  1.  The  preceding  experiment  gives  us  likewise  the  com- 

^f *   . .  position  of  oxalate  of  lime.     This  salt,  when  merely  dried 

62*5  acid,  T     ,  .„  ^-  /.        .  i-  1 

97'b  base.        >n  the  open  air,  still  retains  a  portion,  of  water,  which  may 

This  propor«  *  Vauquelin  in  a  Ute  dissertation  on  cinchona,  market!  with  that  pn^ 

lion  coniinned  found  skill  which  characteiizes  all  the  productions  of  this  iUustriout 
by  an  ezpeii-  chemist,  has  mentione'l  iiicldenully,  that  the  crystals  of  oxalic  acid 
nent  of  Vau-  ^^jj^^in  about  half  their  weight  of  water.  He  dissoWed  100  paru  of 
cinchonate  of  lime  in  water,  and  precipitated  by  means  of  oxalic  acid ;  22 
parts  of  crystallized  oxalic  acid  were  necessary ;  and  the  oxalate  of  lime 
formed  weighed  27  groins.  From  this  experiment  he  draws  the  conclu* 
sion  which  1  hare  stated  (See  Ann.  deChimie,  lix,  164  j  or  our  Journal, 
Tol.  XIX,  p.  213).  But  this  ingenious  chemist  does  not  seem  to  have 
been  aware  of  the  real  composition  of  oxalate  of  lime.  27  grains  of 
that  salt  are  composed  very  nearly  of  10  grains  of  lime  and  17  grains  of 
acid.  But  the  weight  of  the  crj'ktal*  u>cd  by  Vauquelin  was  22;  the 
difference,  5,  is  obviously  the  water  of  crystallization  in  22  grains  of 
the  crystals.  But  if  22  grains  contain  b  of  wnter,  it  is  obvious,  that  100 
contain  very  nearly  2Q,  So  that  his  txpcriment  in  reality  coincides  with 
mine. 

be 


quelin. 
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he  driven  oflf  by  artificial  heat.     It  18  neccs-^nry  to  knonr.  Dried  with  dff. 
thiit  it  parts  with  this  water  with  considerable  difficaltf ,  so  '^^^'T* 
tint  a  loDg  exposure  on  the  sand  or  steam  bath  is  necessary, 
to  get  it  tboiouj^hly  dry.     It  afterwards  imbibes  a  little  wa- 
fer, if  it  be  left  in  a  moist  place.    Well  dried  oxalate  we 
hare  seen  is  a  compound  of 

Acid    45  or  per  cent,  69*5  acid. 
Base     27  37*5  base. 

72  100 

Thoagh  the  oxalate  of  lime  dried  spontaneously  can  OrieiUlowl)  at 
scarcely  be  considered  as  always  in  the  same  state,  yet  as  o- jfl^aur!* 
the  dsfference  in  the  portion  of  water  which  it  retains  is  not 
preat»  provided  it  be  dried  slowly  in  the  tcmpemture  of  00% 
and  in  a  dry  place,  it  may  be  worth  while  to  state  its  compo- 
sition.    It  is  as  follotf  s  : 

Acid     45  or  per  cent     59*2  acid. 
Base     27  35*5  base. 

Water    4  5*3  water. 
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When  rapidly  dried,  as  by  pressing  it  between  the  folds  Driedrapidlf 

water. 


of  filtering  paper,  it  is  apt  to  concrete  into  hard  lumps,  ^'"«'^"»«»  '^ 


vhich  retain  more  moisture.     In  this  state  I  have  sometimes 
leen  it  retain  10  per  cent  of  water  after  it  appeared  dry. 

Bergman  states  the  composition  of  oxalate  of  lime  as  B<>rgman*s 
follows :  iUtement. 

Acid . . . .  f 48 

lime 46 

>Vater  ....r 6 

*  lOO* 

Hit  method  was  to  dissolve  a  determinate  quantity  of  c^I*-  }i[s  method. 
cueous  spar  in  nitric  acid|  and  then  to  precipitate  tlie  lime 
bj  oxalic  acid.     100  parts  of  calcareous  spar  thus  dissolved, 
i«q;iure,  according  to  him,  82  parts  of  cr}'stul])zed  acid  to 
prcQpitate  them.     But  there  must  have  be^n  some  mistake 

♦  Opuic.  1, 262. 
VouXXI.— Sept.  1808.  C  in 
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in  this  experiment;  for,  according  to  my  trials  (provided 
the  nitric  acid  be  carefully  naturalized  by  ammonia  as  it  is  ' 
CTolred);  no  less  than  117  grains  of  oxalic  acid  would  have 
been  required,  and  at  least  145  grains  of  oxalate^if  lime 
would  have  been  obtained  instead  of  the  ll(),  which  was  the' 
Cause  of  his  result  of  Bergman's  experiment.  It  is  obvious,  that  Berg- 
mUuke.  man  did  not  precipitate  all  the  lime.     He  added  oxalic  acid 

till  it  ceased  to  produce  any  effect  ou  the  solution  from  the 
great  excess  of  nitric  acid  evolved;  and  then  took  it  for 
granted,  that  all  the  lime  was  separated.  But  had  he  added 
ammonia,  he  would  have  got  an  additional  quantity  of  oxa- 
late of  lime,  and  the  precipitation  would  have  recommenced 
upon  adding  more  oxalic  acid.  This  explanation  accounts 
in  a  satisfactory  manner  for  the  difference  between  Derg- 
man*s  statement  of  the  compobiiion  of  oxalate  of  lime,  au4 
mine. 
The  preceding  o.  Though  the  preceding  experiment  was  made  with  care, 
wialybis  verifi-  ^^^  ^^  ^^^^^  ^^  ^j^^  ^^^^^  important  of  the  following  observa- 
tions in  some  measure  rest  upon  the  analysis  of  oxalate  of 
lime,  I  thought  it  worth  while  to  verify  that  analysis  in  the 
following  manner, 

100  grains  of  crystallized  oxalic  acid  were  dissolved  in 
1000  grains  of  water,  making  a  solution  which  weighed 
1 100  grains. 

It  is  ob\ious,  that  every  100  grains  of  the  above  solution 
contained  D'09  grains  of  crystals  of  oxalic  acid,^equivaleut, 
^iccordiug  to  the  preceeding  analysis,  to  7  grains  of  real 
acid. 

100  grains  of  this  solution  were  gradually  mixed  with 
lime  water,  till  the  liquid  ceased  to  procluce  any  change  on 
vegetable  blues.  Tlie  oxalate  of  lime  tliiis  formed,  being 
well  dried,  weighed  1  rs  grains.  Exposed  to  a  violent  heat 
in  a  platinum  crucible,  this  salt  left  4'2  grains  of  pure 
lime.    Hence  it  was  composed  of 

7    acid,  or  per  cent  62*5  acid 
4* -2  lime  37*5  base 
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Thus  we  have  obtained  exa£kly  the  same  result  as  in  the 
former  experiment,  both  as  far  as  relates  to  the  composition 

•  'of 


of  otalate  of  iWc,  find  likewise  to  the  propartion  of  wuter 
of  cryitaVVixuliart  in  t'rysl»illixed  oxalic  acid* 

The  lime  wuter  nei-essurj'  to  satumte  thf!  ncW  amounted  Water  diasoUii 
ffi  31h6  grains.       Hence,  it    emitaiued  ouly   ^i^th  of  iu  tIt*  lime. 
If n gill  of  lime. 

3«  Ttie  DxuHt^'s  of  barytes  and  strontiari  afe  white,  tnste-  Ox:ilQtetorb»- 
pOfrdT^,  whicb  may  bn  obtained  by  miKin^  oxalate  ^^f  rytfeanJstron- 
moni^t  ^itb  the  Tuuriates  of  these  nlkaline  earths.     It  is 
•iid«  lh«t  these  earths  are  etipable  of  forming  soluble  su- 
prroaialates  with  this  acid ;  but  I  have  not  tried  the  e*xperi- 
MMll*     Thcs^e  oxalutes,  u«  well  as  oxalute  of  lime,  are  pur-  i 

tklly  sotdble  in  the  stroni;  acids, 

4*   Oxalate  of  ma^^nesia  is   a  soft  \i  bite   powder,   bear-  Oxalate  ©f 
m^  a   considerable  vcsemblancc   to  oxalate   of^  limi'.     It  "»**eo*^'*- 
n  ixsleless,  and  rujt  scuHibly  stilnble  in  water;   yet  when 
Jitote  of  ammonia  is  mixefl  with  sulphate  of  mai^nesia, 
|irtcipitatc  falls  ;  but  if  the  solution  be  heated  and  eon- 
itrmCed  sufficiently,  or  if  it  be  evaporated  lo  dryness*,  and 
itttolred  in  water,  in  both  case«;  the  oxalate  of  ma^^nesiti 
e»  in  the  state  of  au  inKoluble  powder. 
Oxalate  of  potash  readily  crystallizes   in    flat  rhotn- 0x4lat<' uf'' 
commonly  terminated  by  dihedral  fiumrnit!«.     The  la-  P^^h- 
irrml  ed^;e*  of  the  prism  are  uimally  bevilled.     The  taste  o1 
Lt  Milt  is  cxiohng  and  bitter.     At  the  temperature  of  6o' 
dJsioWt!^  in  thrice  itn  weight  of  water.  When  dried  on  the 
,  and  afterward  exposed  in  a  dump  place,  it  ab* 
tie  moisture  from  the  atraosphere, 
Tliui  mU  combines  with  on  excess  of  acid,  and  forms  a  SalrofsorreU 
iperoxalate,  long  kuoxvn  by  the  name  of  salt  of  iorret,     !t 
ftry  tpahngiy  soluble  in  water,  though  more  so  than  tar- 
tar.    It  occur-*  in  comnieree  in  beantil'ul  4-5idod   prisms  at- 
tathed  to  eaeh  other.     The  acid   contained  in  this  salt  i'^ 
teiy  iiifarly  double  of  what  is  contained  in  oxalate  of  potash. 
Soppooe  lun  ports  of  potfinh ;  if  the  weij^ht  of  acid  neces- 
mspf  to  convert  this  (juantity  into  oxalate  be  ;r,  then  2  r  will 
cOQf  At  tl  into  superoxakte. 

6w  Oxalate  of  soda  readily  crystdUi^es.      Its  taste  is  nearly  Ox»Utcof 
tb«  Mine  as  that  of  oxalate  of  potash.     When  heated,  it  *****^' 
lilU  to  powder,  and  loses  the  whole  of  its  water  of  crystal- 
iiiatiQfU     Soda  is  toid  (o  be  capable  of  combining  with  an 
C  9  excess 


flO 


ON  OXALIC  4C1D. 


cxtftis  of  aeidf  aod  of  forming  a  sapero^alaie.  I  hmrt  pot 
tried  tlio  oqperiaieDt. 
tedtteofam-  7.  0]ka1iit«»  of  ammonia  is  the  most  impprtapt  of  all  the 
oxalates,  beiog  v^ry  mach  employed  by  chemists  to  detect 
^tbe  presence  of  lime,  and  to  separate  it  from  solutions.  It 
crystallizet  in  long  traspareut  prisms,  rhomboidal,  and 
terminated  by  dihedral  summits.  The  lateral  edges  ar^ 
often  truncated,  so  as  to  make  the  prism  6  or  8-sided« 
'i^omet^oief  the  original  £sces  of  the  prism  are  nearly  efr 
laced.  '   '      " 

The  taste  of  this  salt  is  bitter  and  unpleasant,  sotnewhat 
li^e  that  pf  sal  ammoniac.  At  the  temperature  of  60% 
ibOO'gfainf  of 'water  dissolve  only  45  grains  of  th|s  saft. 
Hence,  1000  grains  of  sati^ra^ed  solution  of  oxalate  of  am* 
monia  contain  only  43*9  jgn^ns  of  this  salt.  The  specific 
IgraTity  of  tbii  solution  is  I'Oldi^.  As  it  piay  be  useful  to 
know  the  weight  of  this  salt  contained  in  solutions  of  dif- 
Xerent  speciQc  gravities,  I  have  thought  it  worth  while  to 
construct  the  following  table  :* 


aoacUkftivlty 
•fmlntioDof 
anlateofsm- 
noats. 

W^'ifht'of  iBXsIate 

Sp6ciiic   (HI' 

Weight  of  bxiilaic  Specific  fn- 

of  ataroonia  in  100 

▼ityoftbefo- 

of  ammoriia  in  100  TttToftheso:^ 

psrta-ofthetolution 

lutionatGO^ 

parts  or  the tolutioa 

1uiionat60^. 

4-38 

1*0186 

1*5 

1-0075 

4* 

1-0179 

1- 

1-0054 

3*5 

1-0160 

6*5 

1*0030 

^• 

k-0142 

0*4 

1-0024 

9*5 

1-0  WO 

0*3 

10018 
1*0012 

«•• 

0*0095 

o-« 

1            01 

1*0006 

•ombufttlon  of 


M^duA  oidt*  B*  Jo  (determine  t)ie  composition  of  these  salts,  I  took 
MrmiaUaK'tb^'  geven  difle'rent  portions  of  4  dHuted  'oxa]ic  acid  solutioD, 
imch  wei^th^  10b  grains,  and  containing  7  g^ins  of  real 
oxalic' ^dk.  To  each  of  t|iese  portions  t  added  respectively 
|)obsh,  toda,  lAnmmiia^'barytes  water,  slrontian  water,  and 
jime  water,  till  it  'qeased  to  produce  any  cbangel  f  he  li* 
4|uid,iras'  theti  evaporated  io  dryness,  anil  Ihe  residue,  after 
bring  well  dried  on  the  steam  baih,  was  weighed.  Each 
of  these  salta  contained  7  grains  of  acid;  the  additional 

weight 


oil  O^ALte  ACID. 

;  I  tftcrib«d  to  the  base.  Hetice  I  had  the  following 
bkt  which  exhibits  the  wcri^ht  of  each  salt  obtttinedi  aud 
reompotitioQ  deduced  froni  that  w<;ight. 


St 


SaIU. 

obtained 

Cf>mpoiition| 

Aeid 

tu^ 

Oxalate 

of  AmTDonia 

94 

24 

—  Magnesia*" 

95 

«*5 

-Soda  ..--- 

11-0 

4-0 

--  Lime 

^  ire 

4'S 

-  Potash 

i  15-6 

1' 

H^ 

—  Stroutian    *• 

1   17a 

16-6 

—  Bantes  '-'* 

1   17*0 

1    7 

too 

The  compositiou  of  these  fatta  reduced  to  106  parti  if 
giffo  in  the  foUowing  table. 


Acid 


Bai^e 


Total 


Am- 


Ox,  of  Oi   of  Ox.  of  Ox.  01 


15'53 


100 


Mag. 

acMA, 


Soda. 


74  45  73  68  63'(j3  62  50 


i6'52  36  a? 


100   !too 


Lime. 


37*50 


100 


Ox  of  Ox  of 


Poush 


44  87 


tiaEi. 


3977 


55  13 


6003 


100 


100 


rvies 


4rio 


58"H4 


100 


Component 
parU  oi  lh« 
axfcUt«a* 


But  for  practical  purpose*,  it  U  more  coovenieat  to  consider 

[  *Th6  oxiUte  of  magneik  wai  oVT&me<3  bj  neutnWzmg  ttie  oxalia 
I  lotution  Willi  tramoniaj  then  mixing  It  with  sulphate  of  magn«i*» 
ring  the  foloiioii  to  drynen^  and  wathing  the  insolabfe  oxalate  gf 
i«f India  with  a  »u£Fici«nt  qisaniity  «r  water. 


the 
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the  acid  -as  a  copBtant  qtmntity, 
<;oQ»tnif:teil^up9D  this  plun.    • 


The  Mlowing  table  is 


Component 
part6  the  acid 
being  100. 


Oxalate  of  Ammonia 
.  ^'■.    ,  Maetiefii^ 

—Soda  ..- 

7-:^ — r  Lime  •  •  •  • 

.■    i    ■  Potash    •  •  •  ^ 

.L.  i-,  ^Strontiap    •_• 

Barytas  •  •  •  • 


100 
100 
100 

100 

100 


Base. 


34-12 
35-71 
57  14 
GOOO 
122-86 
151:51 


WeiRhi 
oi  Suit. 


134-1^ 
135-71 
157-14 
160-00 

251-51 
242-86 


potash. 


Oxalates  rtuin  g.  jn  the  precejdlo^  statement,  no  account  has  been  taken 
ter  in  a  made-  ^^  ^^^  wat<frt)f-cry8talHration,  which  mi^t  stilt  remain  at- 
aie  h  a:,  tached  t<J  the  salts,  not\vithstanding  the  heafto'  which  they 
were  exposecl.  There  is  reason  to  believe,  however,  that 
in  most  bf^lieiQ  this,  water  must. he  .so  smalUthattt  may  be 
overlooked  m-ithout  any  great  errour^  Oxalates  of  soda 
and  of  ainmonia,  I  have  reason  to  believe,  tose  all  their 
water  of  .ciistulli^ation  at. a  moderate.  heat«  This  is  the 
c«s^e  also  with  oxalates  of  lime  and  bar}'tes ;  and  I  presume, 
that'thf  oxalates  of  strontian  and  magnesia  are  not  except 
except  that  of  tions ;  but  oxalate  of  potash  retains  its  water  ranch  more 
obstinately.  I  believe  that  in  this  salt  the  weight  of  acid 
and  of  base  are  nearly  equal,  and  that  vvhen.dried  in  the 
temperature  of  212%  it  still  retains  nearly  id  per  ;cent  of 
water ;  but  L-  have  not  been  able  to  establibh  this  opinion  by 
direet  experiment. 

The  compojntion  of  oxalate  of  strontian  in  the  preceding 
table  was  so  different  frpm  jyhat  I  expected,  Jtl\at  1  repeated 
the  experiment;  but  the  >i*e8ult  was  the.saiijf..  This  in- 
duced me  to  combine  strontian  and  oxalic  acid  in  the  follow- 
ing manner:  100  grains  of  a  solution  containing  7  grains  of 
real  oxalic  acid  were  neutralized  by  ammonia,  and  the  o\* 
alic  acid  pirecipitated  by  means  of  muriate  of  strontian. 
The  salt  obtained  weighed  12*3  grains;  of  course  it  was 
composed  of 

Acid     7        or     6Cr^     or     100 
Eaae     5-3  43-1  757 


Oxa!at<^  of 
tlroniian. 


12-3 


1000 


1757 


Thus 


,  ON  OXALIC  ACID.  Q^ 

Thus  it  appears,  that  there  ore  two  oxalates  of  strontiaa,  T^o  «pecies. 
tUe  first  obtained   by  satumtiuj^  oxalic  acid  with  atrontian  Se^jJJ'j^J^^ 
water,  t\ie  second  by  mixini^^  together  oxalate  of  ammonia  the  other, 
aud  muriate  of  strontian.     It  is  remarkable,  that  the  first 
coQtains  jubt  double  the  proportion  of  base  contained  in  the 
second. 

TIL    Decomposition  of  the  Oxalates, 

1.  When  oxalic  acid,  in  the  state  of  crystals,  is  exposed  Cryytallized 
to  heat,  it  i«  only  partially  acted  upon,  a  considerable  por-  gublimw'**'* 
tion  escaping  without  alteration ;  but  when  an  alkaline  or  in  oxalates  de- 
t^rthy  oxalate  is  heated,  the  acid  remains  fixed,  till  it  un-  ^^^^^  ^^ 
dergoes  complete  decomposition.    The  new  substances  into 

which  the  acid  is  converted,  as  far  as  my  experience  goes, 

are  always  the  name,  what  oxalate  soever  we  employ.   They 

are  five  in  number ;  namely,  watery  carbonic  acttf,  .cflr6(mtc  p„,^„^^^ 

oxidct  carburetted  hidro^m^  and  charcoal, 

2.  The  water  is  never  quite  pure.     Though  no  sensible  ^4^^,.     ' 
portion  of  oil  can  be  perceived  in  it,  yet  it  has  always  the 
peculiar  smell  of  the  water  obtained  during  the  distillation 

of  wood;  a  smell  which  is  usually  ascribed  to  oil.  It  com* 
monly  shows  traces  of  the  presence  of  ammonium  changing 
\ecetahle  blues  to  green,  and  smoking  when  brought  near 
muhatir  acid;  but  this  minute  portion  of  ammonia  is  pro- 
Ubly  only  accidentally  present.  All  the  oxalates,  which  I 
G*'compo^ed  by  distillation,  were  obtained  by  double  decom- 
po^itiofi  from  oxalate  of  ammonia :  and  though  they  were 
washed  with  sufficient  care,  yet  I  think  it  not  unlikely,  that 
a  minute  portion  of  oxalate  of  ammonia  might  continue  to 
adhere.  Practical  chemists  know  the  extreme  difficulty  of 
removing  every  trace  of  a  salt,  with  which  another  has  been 
mixed. 
Tl;e  carbonic  acid  remains  partly  combined  with  thebase.  Carbonic  acid. 

;       »iiich  always  becomes  a  carbonate,  and  partly  makes  its  es- 

i       cape  in  the  form  of  gas. 

j  Tlie  carbo'iic  oxide  and  carbufettcd  hidro<jjen  make  their  Carbonic  oxide 

'       <-^4'ni)e  ill  the  form  of  gas:  the  charcoal  remains  in  the  re- *■  uu-eiud  m- 
ton  mixed  with  the  base,  to  which  it  communicates  a  gray    u  *^^^ '^" 
colour:  th*' quantity  of  it  depends  in  some  measure  upon 
ilie  heat.    If  the  oxalate  was  exposed  to  a  ver}'  viukut  heat, 

no 
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no  charcoal  at  all  remaios.  Hence  it  |)robebly  acts  upon  tlie 

carbonic  acid  united  to  the  base,  cunvertin*^  it  into  carbonic 

oxide,  as  happens  when  a  inixtui*e  of  a  c«rbo:iate  ai^d  char* 

coal  are  heated. 

Decomposition     3. 1  was  induced  to  esramine  this  decomposition  with  con- 

of  oxalate  of    giJerable  attention,  because  I  conceived,  that  it  wonM  for- 
Iime  alienage.    .  ,     ,  -       .        .         ,  .  .  <•        ••         •  j 

ly  exanua«d.    nish  the  means  of  estimatmg  the  composition  of  oxalic  acid ; 

and  I  pitched  upon  oxalate  of  lime,  as  the  salt  best  adapted 
for  the  purpose  T  had  in  Tiew.     A  determinate  quantity  <yf 
this  salt  was  put  into  a  small  retort,  and  gradually  heated 
to  rednciis.     This  retort  was  connected  with  a  pneumatic 
trough  by  means  of  a  long;  glass  tube,  having  a  yalre  at  its 
extremity,  which  allowed  gas  to  issue  out,  but  prevented 
any  water  from  entering  the  tube.    The  experiment  was  re- 
peated three  times. 
100  fw.  jMd       4,  A  hundred  grains  of  oxalate  of  lime,  when  thus  heated, 
gj8*"^  '^'         y*®^  above  sixty  cubic  inches  of  a  gas,  which  -is  always  a 
mixture  of  carbonic  acid  and  inflammable  air,  nearly  in 
the  proportion  of  one  part  of  the  former  to  three  and  a  half 
of  the  latter,  reckoning  by  bulk.     The  specific  gravity  of 
the  inflammable  gas  was  090s,  common  air  being  1*000; 
it  bums  with  a  blue  flame,  and,  when  mixed  with  ougen, 
may  be  kindled  by  the  electric  spark.    The  loudness  of  the 
report  depends  upon  the  proportion  of  oxigeu. 
Mixed  Hih         The  smallest  quantity  of  oxigen,  with  which  it  can  be 
du^'b'v  the  "**  "^'X^*  ^  «»«  to  ^>wro  by  the  electric  spark,  is  ^th ;  the  com- 
e!(.-(  tri«:  ^park    bustion  is  Very  feeble,  and  is  attended  with  no  perceptible 
report.    If  the  residue  be  washed  in  lime  water,  and  mixed 
with  ^th  of  its  bulk  of  oxigen,  it  may  be  kindled  a  second 
time :  this  may  be  repeated  five  times,  after  which  the  resi- 
due cannot  be  made  to  bum. 

The  combustion  becomes  more  violent,  and  the  report 
louder,  as  we  increaae  the  proportion  of  oxigen,  and  both 
are  greatest  when  the  oxigen  is  double  the  bulk  of  the  gas. 
Af»  we  increase  the  dote  of  oxigen,  the  combustion  becomes 
more  and  more  feeble;  and  fiva  parts  of  oxigen  and  one  of 
gas  furm  the  limit  of  combustion  on  this  side:  for  a  mixture 
of  six  parts  of  oxigen  and  oneof  the  inflammable  air  will  not 
burn. 

In 
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la  thrtc  expMtroenti  the  re^ultfl  differ  moteriallf  from  R«oItf  d-efcr 
cich  oiVirf ,  when  the  pmpartion  of  oxig:en  u»eci  tt^  small  ih^jrol^Jfi^iif 
mmi  iflifti  It  in  K<^^^^-     ^  ^"^  "^^  ^^^^  *^^  present  to  account  ofoxtgea, 
lor  thk  difl*erence»  whkh  holdn  not  only  with  respect  to  this 
!••»  but  «v^ry  cofnpound  iiiBamniable  k^s,   which  I  ha7€ 
««ifliiiied.     Tbi«  difference   make«  it  impossible    ii   use 
htth  «aBtranM  of  ihe  serial :  I  niake  choice  of  timt  in  which 
iW fyropoftioQ  of  oxigen  is  conKidembte,  as  upon  the  whole 
ssftsiiictory.     The  best  proportion  is  oue  part  of  the 
•iwl  t«o  part^  of  ovigeiu     The  oxigen  ought  not  to 
pure*  hut  diluted  with  at  lea^t  the  third  of  its  balk  of 
pxolcg  uuleas  the  gtt!»  be  much  coutumiuated  with  coLomoa 
■irw 

I  hare  elsewhere  detailed  the  method^  which  1  follow  iu 
moaJjrzijif^ ^;uaes  of  this  nature*.  The  following  table  ex- 
JteUti  tiie  mean  of  a  coutiiderable  number  of  tri^i^  of  this 
gas  with  oxi^n. 


th<3  combu** 
iioa 


confumed 

Meisurcs  of 
oxtg>fa  con- 
sumed. 

Carfeonic  acid 
formed. 

DimiuQtion  of 

bulk. 

lCli> 

91 

93 

99 

Th«t  is  to  say,  100  cubic  inches  of  the  gas,  when  burnt, 
eomboie  with  91  cubic  inches  of  oxii^en  ;  there  are  pro- 
dpoed  99  toclte^  of  carbonic  acid ;  and  af>er  the  combustion 
chase  f)E3  incheii  alone  rtfnmin,  the  rest  being  condensed* 
Hence  we  cont*)uiJe»  that  tlie  other  substance  produced  was 
aaier. 

TTiii  fe*»yh  correiipoTids  almost  exactly  with  what  would 
bse  been  obtained,  if  we  had  made  the  same  experiment 
upon  a  mixture  of  70  meaHures  of  carbonic  oxide,  and  30 
«Mifures  of  carburetted  liidrogen»  as  will  appear  from  the 
feltowiiig  table. 


•  5«Jourjui,  ?ol.  XVI,  p,  2i7* 


Carbonic 


"*'''^-  "•' 
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Ute  of  lime    talttrly*    Eighty-^nsne  gniiiw  of  well  drii^  oxalate  of  lime 
^ted  inare-  ^^  expoted  in  a  small  retort  to  a  heat  gradoiilly  raited  to 
ftintui  the  products  were  the  following: 

Gnint. 
45*6  cubic  indies  of  gas*  weighing*  •  •  •  14*8 

Water •••• 6-4 

Residaein  retort ••••  63*4 

83-6 
Lobs »    5.4 

Total  ' 89-0 

The  loss  is  obviously  owing  to  the  gas,  which  filled  the  re- 
tort and  tube  when  the  experiment  was  concluded*    We 
are  warranted  tberefiBre  to  add  it  to  the  woght  of  the  gase* 
ous  products  obtained* 
Now  the  gas  was  coaipofed  of 

Carbonic  add  •  •  10*5  cubic  inches =4;9  grains. 
Inflammable  air  35*1  •••• •  =9'9 

so  that  one  third  of  the  weight  was  carbonic  add,  and  two 

thirds  inflammable  air.    If  we  divide  tlie  5*4  grains  of  loss 

in  that  proportion*  we  obtain  1*8  grain  carbonic  acid,  and 

3*6  gprains  of  inflammable  air.    Adding  these  quantities  to 

the  weight  obtained,  we  get  Ant  the  weight  of  the  whole 

gaseous  product 

Gfilns. 
Gmcous  pro.  Cailwnic  acid  .^ ••    ©^ 

^"^^  Inflammable  air  ••  13*5 

W*S 

The  6^*4  grains  of  residue  in  the  retort  were  composed  ot 

Reiiduum.  time ••••  33U 

Carbonic  acid  •  •  •  •  88*4 
Charcoal 9«6 

6^4  ' 

*The  gas  obtained  measared  60  cubic  inches,  bat  14*4  inches  of  these 
were  found  to  be  common  air,  which  had  prerlously  filled  the  retort  aai 
cube;  this  quanth?  was  therefore  deducted. 

Now 
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Nov  h  it  elesuTj  that  tbe  89grauM  of  osulalt  of  line  ««re 
of 


Lime* 
Acid* 


The  acid  was  completely  decomposed  and  resolved  ioto  the 
following  products: 

Carbonie  acid  •  •  •  •  33"1  Products  of 

lueammableair  ••  13»5  55-6  git.  of 

Water 6*4 

(Tharcoal  V 9^ 

55*6 

Had  the  experiment  been  made  upon  100  grains  of  oxalic 
^cid  lastettd  of  55^9  it  is  clear,  that  the  proportions  would 
jbtve  been  na  follows. 

Carbonic  acid  •  •  •  •  59*53  Proportions  of 

Inflammable  air*  •  <W«8  ^^  ^"^ 

'  Water* ll'5l  x 

Cbarcoal •    4*68 

lOO'OO 

The  most  remarkable  circumstance  attending  the  decom- 
pstttian  of  oxalic  acid  by  heat  is  the  great  proportion  of 
ovbooic  acid  formed ;  the  quantity  amounts  to  6  tenths  of 
die  whole  weight  of  acid  decomposed. 

At  the  composition  of  all  these  products  of  oxalic  acid  is  Conttltntnl 
kiMwn  with  considerable  accuracy,  it  is  obvious,  that  they  {hll^Sdr*' 
fvoish  tts  with  the  means  of  ascertaining  the  constituents 
tfthst  acid  itself. 

59*53  grains  of  carbonic  acid  are  composed  of 

Grains, 
Pxigen 42*80 

Carbon 16-67 

i  . 

59*53 
••-  24*28 
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WZB  gratds  of  the  inflammable  air,  according  to  theina- 
IjTsis  given  in  a  preceding  part  of  this  paper,  are  composed 
of 

.  .Gndiu. 

-    Oxigen 11-96 

Carbon 10-43 

^  Hidrogen  ••••     1*89 

24-28 
11*51  grains  of  wafter  are  composed  of 

Oxigen......**  9-87 

Hidrogen 1-64 

11-51 

At  for  the  charcoal,  though  it  probably  contains  both 
oxigen  and  hidrogen  as  well  as  carbon*  yet  us  the  propoi^ 
tion  of  the  first  two  ingredients  is  probably  very  small,  and 
as  wc  have  no  means  of  estimating  them,  we  must  at  pre* 
sent  rest  satisfied  with  considering  it  as  composed  of  pure 
carbon. 

When  these  different  elements  are  collected  under  their 
proper  heads,  we  obtain 

\  Oxigen.  Carbon.      Hidrogeru 

In  carbonic  acid  •  •  42*86  l6*67 

Inflammable  air  •  •  11-96  10*43  1*89 

Water 9*87  1*64 

Charcoal 4*68 

64-.69         31-78  3*53 

Elements.        Hence  oxalic  acid  is  composed  of  oxigen  •  •  •  •  64*69 

•  • carbon  •  •  •  •  31*78 

•  •  •  •  • hidrogen  •  •     3*53 

100*00 

Confirmed  by       7.  The  result  of  two  other  experiments  on  oxalate  of  lime 
other  expeii-   ^^^^  yg,y  nearly  the  same  as  the  preceding.     The  following 

"toay 
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he  stated  ib  rooad- q ambers  as-themeao  of  the  whole. 
Oxalic  sckl  is  a  coropoond  of 

Oxigen    64  Mean  in  round 

Carbon    ...32  numbers. 

Hidrogeo    4 

100 

8.  The  only  other  analysis  of  oxalic  add,  with  which  I  Elements  tc- 
»m  acquainted,  has  been  given  by  Mr.  Fpurcroy,  as  the  re-  co-ding  to 
suit  of  his  own  experimenu,  in  conjunftion  with  those  of  v^"qy2[j*|* 
Vauquelin*.     It  is  as  follows: 

Oxigen    77 

Carbon    13 

Uidrogen    .••••.   10 

100 

"Itgare  nie  considerable  uneasiness  to  observe,  that  my  ex* 
pertinentK  led  to  conclusions  irreconcilable  with  those  of 
cbcrmiifts  of  snch  eminence  and  consuoimate  skill ;  and  it 
VBs  uot  without  considerable  hesitation,  that  I  ventured  to 
place  any  reliance  upon  them.  I  am  persuaded,  however, 
that  some  mistake  has  inadvertently  insinuated  itself  into  yy^^if  calcuU- 
ihfir  calculations;  since  the  carbonic  acid  alone,  formed  tions erronc- 
darinq  the  distillation  of  oxalate  of  lime,  contains  consi- 
derahly  more  carbon  than  the  whole  quantity,  which  they 
tssi^n  to  the  oxalic  acid  decomposed.  Mr.  Fourcroy  in- 
forais  us,  that  oxalic  acid  is  converted  into  carbonic  acid 
and  water,  when  acted  upon  by  hot  nitric  acid ;  and  this 
decomposition  seems  to  have  been  the  method  employed, 
toa>certain  the  proportion  of  the  constituents  of  oxalic  acid  ; 
Imt  the  numbers  assigned  by  him  do  not  correspond  with 
this  statement.  For  10  parts  of  hidrogeu  require  60  of 
oxigen  to  convert  them  into  water,  and  13  of  carbon  require 
at  least  33  of  oxigen.  So  that  instead  of  77  parts  of  oxi- 
gen, there  would  have  been  required  no  less  than  98,  to 
convert  the  Lidrogen  and  carbon  into  water  and  carbonic 
acid.     It  is  true,  that  the  surplus  of  oxigen  may  be  con* 

•  Sytthm  dt  C<mwn9.  Ckem.  Vll,  224.    Trans.  VII,  306. 

reived 


ous. 
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ceiTed  to  be  foniished  hj  the  nitric  «cid;  bot  if  this  be  ad* 
mitted  (and  I  have  no  doubt  from  eEperieneei  tbtt  the  nitric 
acid  actually  does  communicate  oxigen),  it  is  difficult  to 
see  how  the  constituents  of  oxalic  acid  could  be  deter- 
mined by  any  such  decomposition*  unless  the  quantity  of 
oxigen  furnished  by  the  nitric  acid  were  accurately  ascer* 
tained, 

/To  he  amchded  ta  mit  nexi^J 


Anahjsis  of  some  Iron  Ores  ta  B^rj^nniy  and  Fronds 
Comt€y  to  which  is  addedy  an  Examinaiion  of  ike  Pig 
Irony  Bar  Iroiiy  and  Scoria: y  produced  from  them.  Bff 
itfir.  Vavquelin*. 


Oret, iron, SCO-  iVaR.  Vauquelin,  in  the  year  1805,  having^  vimted  ?aribua 
collated  foT** '"^'^  works  in  Burgundy,  collected  several  specimens  of 
cxaminatioa.  ores,  pi)^  iron,  bar  iron,  scorise,  and  fluxes,  for  the  purpose 
of  subjectini^  them  to  chemical  analysis,  in  order  to  ascer^ 
tain,  whether  it  were  possible  to  know  firom  a  compariaoB 
of  their  con^position,  what  takes  place  in  the  processes,  to 
which  iron  ores  and  cast  iron  are  subjected.  We  shall  give 
here  the  leading  results  of  this  able  chemist*s  labours,  and 
the  particulars  of  some  of  tb'j  processtrs  he  e.nfipl^^  to  ob« 
tain  these  results. 

L  Chemical examMHOiitm qf  son^ Jiuorspart* 

riuoT  spar  em-     ^^  *?**"  ^^ip^oy^  *•  *  ^ox  at  the  mine  of  Drambon,  in 

^mda^afluz  the  department  of  C6te-d'Or,  is  of  a  yellowish  white,  andi 

atDnmboa.    tolerably  hard.     It  dissolves  with  effervescence  in   nitiic 

acid,  and  leaves  a  yellowish  residui:|m,  amounting  to»aboii( 

a  fifth  of  its  weight,  which  is  composed  chiefly  of  fint 

*  Journal  des  Mines,  No.  1 19,  p.  SaS.  The  wbok  of  the  papcff 
•f  which  this  an  abridgment,  will  be  found  in  the  Memoirs  oi  thmf^ 
tiooal  Institute. 
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tud,  with  a  miDUte  quantity  of  alamine  and  iron.    The 

so\itioa,  which  is  colourlebu,  gives  with  ammonia  a  light, 

fiocculent,  seinitraospa*.-eat»  yellowish  white  precipitate,  in 

which  waa  recogtiized  tlie  presence  of  iron,  a  little  alumine, 

tod  pho^phate  of  lime.     It  likewise  contained  some  traces  -^ 

ofulex. 

The  spar  of  Pesme  is  compact,  of  a  grayish  white,  and  ThatatFanMw 
difiokes  in  nitric  avid,  leaving  a  residuum  of  about  a  twen- 
Mh  of  its  weight.     A  little  iron,  alumine,  and  phoi^hate 
of  bme,  were  observed  in  the  solution. 

From  these  two  analyses  it  appears,  that  the  floors  ana^  Almost  whollf 
iTwd  consist  almost  wholly  of  calcareous  matter,  but  that  ^J***"^©©*".  »>"« 
St  Pesme  is  much  the  most  pure.     They  show  at  the  same  in(»t  par*, 
time,  that  the  stones  examined  contain  a  small  quantity  of 
phosphate  of  lime,  which  certainly  does  not  amount  to  a  five     •      - 
haodredth  part. 

IL  Analysis  of  ike  scoria  of  the  iron  works  at  Dramhon* 

Hr.  Vauquelin  begins  with  a  chemical  examination  ofScorfae'of 
tteiescorise,  rather  than  with  that  of  the  ores  and  smelt-  I^'^^x'n. 
lags,  becaaae  these  scorim  include  more  foreign  matters  in  a 
sflMller  balk. 

T6ey  have  a  shining  blackish  colour,  nearly  resembling  Physicml  chv 
eeitain  oxides  of  manganese.     Their  weight  indicates,  that  "»«*«'»• 
a  considerable  quantity  of  metallic  matter  is  lefl  iu  them. 
Soaie  parts  exhibit  blebs  of  different  sizes,  others  are  com- 
pact.    Their  fracture  is  cr}'stullized,  either  needly  or  lami- 
oir. 

Five  grammes  [77  grains]  of  scoriae,  fused  twice  in  sue-  Analysed. 
ceision  with  an  equal  weight  of  caustic  potai^h,  coramuni- 
cited  to  the  alkali  a  very  deep  green  colour,  when  the  mass 
ktd  been  washed  with  wuter. 

Hiis  green  colour  is  known  to  be  an  unequivocal  proof  of  Manganese* 
the  presence  of  manganese,  and  it  is  the  best  luethod  we  can 
eaiploy,  to  discover  the  blightest  trace  of  this  metal  in  any 
mbstance. 

AH  the  washings  of  the  sconae  thus  treated  were  added  Thb separtted. 
together,  and  boiled,  to  separate  tlie  manganese.     In  pro- 
portion as  this  effect  took  place,  tlie  liquor  lost  its  green 
colour,  and  the  metal  floated  in  it  in  the  form  of  brown 
Vol.  XXI— Sept.  1808.  I>  flocks^ 
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flacks,  which*  when  collected,  wabhed,  and  dried,  weighed 
9  dtfci((«  [3  gn.]  amounting  to  4  per  cent. 
Chrome  %mu        The  tlkaline  liquor,  freed  from  the  manganese  and  i«l' 
H******  tercd,  «till  retained  an  orange  yellow  colour,  which  led  Mr, 

Vaoquelin  to  svspect  thr  presence  of  chrome. 

.f  ikn  sad  slo-      For  verifying  this  suspicion,  it  was  necesvary,  in  order  to 

»i6i.  "***^  Acilitate  the  operations  necessary  for  detecting  the  chrome, 

ivt  aeparate  the  alumine  and  silex,  that  were  in  the  alkaline 

lixivium;  and  to  avoid  the  presence  of  muriatic  acid,  which 

would  have  tfawartsfd  the  end  he  proposed,  Mr.  Vauqnelin 

amplored  Tiny  ipure  nitrate  of  ammonia,  instead  of  tlie  mo- 

riate.  'fhos  he  obtained  ^  cent.  [0*3  gr.]  of  a  mixture  of  si- 

kx  and  alumine. 

'  Carbonic  add       He  then  saturated  the  liquor  with  very  pure  nitric  acid, 

ti^'&^^urng!'  •^^^  ^  ^^**'®  *"  excess,  and  hoiled  it  for  a  quarter  of  an 

hour,  in  order  to  dissipate  the  carbonic  acid  entirely. 

Nitrate  of  mer-      To  a  portion  of  the  liquor  thus  prepared  he  added  a  few 

titedphQtpho-  ^^^P*  ^  ^^^  solution  of  nitrate  of  mercury  at  a  minimnm ; 

ric  acid.  hut  instead  of  these  giving  it  a  r^  colour,  as  is  usual  with 

chrome,  they  threw  down  a  white  precipitate,  which  at  tint 

he  took  for  muriate  of  mercury,  but  it  afterward  appeared 

to  be  phosphate  of  mercury. 

Limewater  Instructed  by  this  trial,  he  added  to  the  remainder  of  the 

Uircw  down  liquor  limewater,  which,  when  the  arid  was  saturated,  pro- 
duced a  flocculent  precipitate.  Tliis  had  a  slight  tint  of 
yellow,  which  changed  to  a  green  on  dr}'ing,  a  circumstance 
that  indicated  some  foreign  matter  in  the  phosphate  of 
lime. 
Chrome.  Desirous  of  discovering  the  cause  of  this  colour,  he  heat- 

ed the  precipitate  red  hot  in  a  silver  crucible ;  in  conse- 
quence of  which  the  green  tint,  instead  of  dUsappearingb 
became  more  intense.  He  then  fused  a  little  with  borax 
by  the  blowpipe,  and  the  fine  emerald  green  colour  the  salt 
assumed  confirmed  his  first  suspicion  of  the  existenoe  of 
chrome  in  the  scorire  from  the  refining  furnace. 
Oxide  of  The  remainder  of  the  precipitate,  being  treated  with  ni- 

di rome  with  a  trie  acid,  was  not  entirely  dissolved ;  a  portion  being  lelkaf 
lit  « SI  ex.       ^  ^^^^  ^^^p  green  colour,  which  was  nothing  but  oxide  sf 
chrome  mixed  with  a  little  silex,  the  particles  of  which  beiog 

brouglu 
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luovght  together  and  hardened  by  the  heat,  it  had  lost  the 
capacity  of  being  soluble. 

The  solution  was  void  of  colour ;  and  oxalate  of  ammo-  Lime. 
■k  threw  down  from  it  a  granulous  precipitate,  which  when 
vaiheil  and  dried  weij^hed  ^  decij^;.  [3  grs.],  and  was  true 
flulate  of  lime. 

The  liqaor  from  wliicli  the  oxalate  of  lime  bad  been  pre-  Phoiphoiic 
dpHatcd,  as  has  just  been  mentioned,  being  evaporated  to       ' 
dryiMw,  and  the  residuum  calcined,  yielded  an  acid,  which 
U  all  the  properties  of  the  phosphorir. 

The  first  liquor,  to  which  the  limewater  had  been  added  Chrome, 
^ts  precipitate  the  phosphoric  acid,  was  mixed  with  nitrate 
if  mercury  recently  prepared ;  when  a  brown  yellow  preci- 
pitate was  formed,  which  assumed  a  green  tinge  by  drying 
h  die  air*  «The  precipitate  fused  with  borax  gave  it  a  very 
fne  green  colour,  which  proved  it  to  be  a  chromate  of  mer- 
carj  with  excess  of  oxide. 

'    Thiu  the  presence  both  of  chrome  and  phosphoric  acid  All  th«M  must 
io  the  scoriae  from  the  refining  furnace  is  demonstrated,  f*^^^  estisteil 
These  Battem,  as  well  as  those  that  will  be  mentioned  be-  and  in  the  9te, 
Isw*  eskted  in  the  pig  iron,  and  previously  in  the  ore,  for 
■stbiiiff  was  added  during  the  processes  of  workiug  them, 
frsiD  which  thne  coiild  have  been  produced. 

Aftar  the  chrome,  phosphoric  acid,  manganese,  and  aMuriaUcacid 
portion  of  the  silex  and  alumine,    had  been  separated,  J^hciSruffniL 
Hr*  Vauquelin  dissolved  in  muriatic  acid  the  ferruginous  part. 
^srty  which  had  then  a  yellowish  red  colour.     He  observed, 
ihstfl  notwithytanding  the  alkali  had  taken  from  it  a  great 
itai  of  oxide  of  manganese,  a  perceptible  portion  of  oxi- 
i  muriatic  acid  was  produced,  as  the  dibsolution  went 


A  white  powder  remained  at  the  bottom  of  the  liquor,  silcc 
►when  washed  and  dried  weighed  88  cent.  [iS-d  gr.],  or 
t  m  fifth  of  the  weitfht  of  the  scorise.   During  the  evapo- 
I  af  the  liquov,  which  was  carried  to  dryness,  a  portion 
«f  dM  same  iwbstancc  was  precipitated,  which  was  freed  by 
■eans  of  muriatic  acid  from  a  little  iron,  that  fell  down  with 
jl.   TUa  coBtaioed  some  traces  of  chrome,  for  it  commnoi- 
iMIpd  Ha  baiax  a  plain  gr^en  colour.    It  was  silex. 
mtb  Vauquelin  pz<:ciyitated  the  iron  frooai  iu  solution  by  Lin 
D  2  ammouia. 
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aiDiBOiDis,  and  added  to  the  filtered  solution  oxalate  of  am- 
monia, which  formed  in  it  a  pretty  copious  precipitate,  that 
was  oxalate  of  lime. 

^*^"*Md       '^^  '"^"'  ^^^^^  '^^^  "^''*  *"^  ^^  ^^  attenuated  state, 
live.  was  treated  with  acetous  acid,  the  mixture  evaporated  to 

dryness,  and  the  residuum  redissolved  in  water.  In  tha 
dear  and  colourless  liquor  were  detected  by  diffierent  means 
the  presence  of  oxide  of  man^nese,  and  of  alumine, 
which  had  escaped  the  action  of  the  alkali  in  the  first  ope- 
ration, and  of  a  pretty  lar^^e  quantity  of  lime,  which  the 
▼olatile  alkali  had  precipitated  with  the  help  of  the  oxide  of 
iron* 
Component  From  these  experiments,  and  the  results  they  furnished, 
pi^of  tht  j^  .^  evident,  that  the  dross  or  scoriae  of  the  refining  furnace, 
on  which  they  were  made,  are  formed  of,  Ist,  a  large  quan- 
tity of  iron  oxided  at  a  minimum  $  3d,  oxide  of  manganese ; 
3d,  phosphate  of  iron;  4th,  chrome,  probably  in  the  state 
of  oxide;  5th,  silex;  6th,  alumine;  7th,  lime»  part  of 
which  is  perhaps  combined  with  phosphoric  acid* 
An  these  were  Jt  can  scarcely  be  doubted,  that  all  the^e  matters  were 
'contained,  at  least  in  part,  in  the  pig  iron  that  furnished 
the  scoriae:  the  charcoal  might  have  imparted  to  them  at 
most  some  lime,  silex,  and  manganese;  but  the  analysis  of 
the  ores,  and  of  the  pig  iron  itself,  will  soon  instruct  us  what 
we  ought  to  think  on  this  point. 

Orat  examiiw  HI.     Examinaiion  of  the  hog  ores. 

•d.  _ 

B»g  ores  of  Th*  O'^^  subjected  to  analysis  by  Mr.  Vauquelin  were» 

DnmboA,        ist,  those  employed  at  the  forge  of  Drambon.    These  are 

in  spherical  nodules  of  different  sizes,  and  some  irregular 

fragments  of  limestone  are  observed  among  them,     ild, 

Cbamfent^aad  those  of  Chamfont  and  Grosbois.    These  much  resemble 

^MOi    If.         ^Y^^  former.   Those  of  Grosbois  contain  a  pretty  large  quan« 

tity  of  limestone.     3d,  that  of  Chatillon-sur-Seine.     This 

19  of  an  ochry  yellow  colour,  in  grains  as  small  as  millet 

seed,  and  no  limestone  is  seen  among  it,  but  it  contains  a 

pretty  large  quantity  of  clay. 

Mr.  Vauquelin  gives  at  large  his  analysis  of  the  ore  of 
Drambon,  observing,  thai  the  other  ores  include  the  same 
principles,  though  in  different  proportions;  at  the  same 

time 
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flic  qoaniities  he  has  assigned  to  its  difierent  campo^  Q»*nttHi* 
neiit  fmn%  h«?  ^^ives  only  us  approxunatlouB.  niAtions**^**' 

Tea  grsmmes  [154'5  grs.]  of  the  ore  of  Drambon^  treat-  Ore  of  Dram- 
cd  with  caantir  (lotu^h,  assumed  a  very  intense  green  co-  boa. 
)ocr,  that  communicated  itself  to  the  water  in  which  it  wai 
Imtiftted.     T}ie  ore  being  subjected  to  the  same  operation 
&Mooiid  time,  it  produced  a  similar  e^ect,  but  leas  strik* 

The  liquors  were  boded,  and  3  decig.  [4*0  grs,]  of  raao-  Manfine»e> 
lelL  dowog  cotituining  a  little  silex»  and  an  ntom  of       ' 


The  sduttan  retuiueJ  a  slight  yellow  colour,  as  in  thai 
frpm  tb^e  mroriae;  and  Mr.  Vauquelin,  supposing  this  colour 
to  be  produced  by  the  same  iubitance,  saturated  it  with  ni- 
'  ^^  II  this  liquor  he  mixed  a  solution  of  nitrate 
>i  le  without  heat;  when  tt  became  colourlesSt 
■ad  a  white  pr«:cipitate  fell  down,  that  did  not  give  any  tinge 
t«  glaas  of  banix. 

M  the  liquor  contained  an  excess  of  acidt  ^^  ^^^^^  sus-  Chrome, 
peeledt  that^  if  any  chromate  of  mercury  hud  been  formed^ 
ii  «!•  beki  in  solution*     Accordingly  a  few  drops  of  a  to* 
htioQ  of  pure  pota»h  were  added,  and  a  brown  red  preci'*^ 
yitate  wiu  obtaiued»  which*  b<fing  fused  with  borax*  gave 
lit  ifie  emerald  green*     This  indicated,  that  it  was  chro*  «n«l  P«rh^^ 
iDite  of  mefcury,   perhaps  with  a  little  phosphate  of  the  ^jj*^  ^"* 
unejUetaJ. 

The  liquor  being  still  acid,  and  retaining  some  mercury 
id  toiatiojip    Mr.   Vauqueiin   imagined   it  still   contained 
dbiome.     He  therefore  added  a  few  drops  of  nitrate  of  sil* 
ter,  in  Hopes  of  oljtainiiig  a  crimson  red  precipitate;  but 
•list  fell  down  was  of  an  orange  yellow,  and  did  not  give  a 
ffien  cotour  to  borax;     1 1  was  phosphate  of  silver*     Potash  Fhospkork 
tdded  to  the  remaining  liquor  produced  a  very  bulky,  floe*       ' 
talent,  Lttnon-coloured  precipitate.     This  acquired  a  green 
lae  as  it  dried,  and  was  chrpmate  of  mercury,  containing  Chrome,  a' «• 
•Ifcr,  with  a  small  quantity  of  alumine  and  silex,  °*"^»  *  ***** 

The  mercury  was  f^eparated  from  the  silver  in  a  gentle 
fay  mearts  of  ouiriatic  acid,  diluted  with  two  ports  of 
that  it  might  not  di^olve  the  rounate  of  silver.     At 
dit  precipitaU  became  white,  and  the  acid  green.  The  Chi«  na. 

oiutiou 
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solution  being  evaporated  to  dryuen  left  a  blackisb  mttter, 
which  gave  a  ycry  tine  green  colour  to  borax. 

On  ireutiug  afterward  with  sulphuric  acid,  and  precipi« 

tptiug  1>^  liinewuter,  Mr.  Vavquelin  obtained  VS  per  cent 

Blagnesk.        of  luagutgia.     Though  this  earth  was  found  in  the  pig  iron 

froai  each  of  the  tivc  bog  oies,  he  does  not  veuture  to  at* 

$ert»  that  it  exibts  iu  all :  but  he  observes  he  has  mueb  more 

rie»t»on  to  think,  that  chrome  and  phosphoric  acid  arc  coft^ 

fe^ntiy  tonnd  in  it. 

SimUarity  of        Reflecting,  that  oxide  of  manganese,  chrome,  and  mag^ 

n!«e!t»^ic*  ***     uesia,  which  he  had  ju»t  obtained,  were  found  iikewiae  itt 

flouts:  aerolites,  or  meteoric  stones,  he  questioned  whether  it  were 

not  po6biOle  for  iron  ores,  to  have  contributed  in  some  way 

or  oiiier  tu  the  formation  of  these  stones.  This  idea  led  him 

bat  no  nickel  to  examine,  whether  nickel  likewise  did  not  occui*  ia  bog 

in  ihcm.  ort^;  but  his  researches  were  fruitless. 

Component  From  what  has  been  said  it  follows,  that  the  bog Ofct  ana- 

pwtsofiha      lyged  were  composed  of,    1st,  iron;  id,  manganese;  $d, 

phosphoric  ucid ;  4th,  chrome ;  5th,  magnesia ;  6th,  ailex ; 

^th,  aluinine;    and  8th,  lime.     The  chrome,   phosphorie 

acid,  and  magnesia,  had  not  before  been  noticed  in  these 

ores. 

IV.  EanmiiMtkm  o/tki  tmi,  that  suUimes  and  c9Uect$  m  fAe 
'*  chimn^s  •/  ih§  rtfimng  Jurnae€. 

Iron  subiimfd      This  iron  is  found  adhering  to  the  sides  of  the  chimneyt 

nevVofthc^'ilr  ?^  *^^  refining  furnace  in  the  shape  of  sUlactites,  which  are 

naces,  Hoiuetimes  more  than  a  foot  long  and  three  or  four  incheaiH 

diameter.    They  are  formed  of  agglutinated  grains,'  red  itt 

tlieir  fracture,  leaving  great  intervals  between  them,  end 

baviuff  ))ut  a  slight  actidn  on  the  magnet. 

We. shall  not  e^ve  the  particulars  of  Mir.  Vauquelin^t  tn^ 
Jj'sis,  but  he  concludps  it  with  the  following  words. 

^*  In  this  sublimed  iroii  then,  there  are  oxide  of  manga^ 
Viese,'  siiex.  phosphoric  acid,  and  above  all  a  great  deal  of 
chrom^.'  These  matters  therefore  hove  been  volatilised  by 
the'rali»ric,  filTier  hy  brinjjc  dissolved  in  this  fluid.  Of  by 
yieldiiig  to  the  jmpulse  of  the  current  of  air;  but  In  either 
cate  they  have  usued  from  the  pig  iron,  during  the  proceta 

of  r^ning.'^  '  • .... 

V. 
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IT.   ^jraminn$io$t  <jf  tfte  pig  iron  of  Drambon* 

Mr,  VnuqueliD  haiiiig  fptinJ  oxide  orman^anese^chromet  I'ir  «ron  of^ 
»c  pchJ,  an4  earths,  io  the  »con«  of  the  refioiog     '*'"  °^ 
H  mm  iitt^urml  for  him  to  iijfer»  that  he  should  find 
iIm  ame  sobiianci^  in  the  pig  iron  ;  Moce  it  is  thidi  thai 
ftOMlKs  tike^e  mzonm.  Hi  le^dt  for  the  most  partt   10  the 
uf  rdinm^.     This  fact  wtis  fully  conBrtaed  by  aoa* 


He  pTOct'etled  in  thu  fiil^owni*;  way-     Ten   gram,  [154"5  Aoalyted, 
P%.]  of  15 rn)  |i»^  irou  of^  Drambon  reduced  to  filings  wfre 
iliMilfed  tQ  sulphuric  acid  diluted  with  »ix  (>arti  of  water. 
Tlie  ludroa^^ii  gu»  trolved  during  the  toluttou  was  collected*  A  yetj  fetid 
It  had  an  rxtremely  fetid  stnelli  very  much  resembling^  that    '  ' 

rfuHau  fta/lic;  but  s^till  more  that  of  phosphuretted  hidro* 
gen  ^9«  thouirh  It  had  n  eertaTti  pungencyt  which  the  pho9* 
pkocUed  Uidro<en  has  not*  The  nature  of  thiti  gas  will  be 
nrtiieed  prvaratJy. 

Tbe  fnaclaum  was  of  a  very  deep  black,  and  difftited  an  Heskiiiuni* 
ciliriiiely   utrong  «me1l  of    pho(»phorui«      It  weighed  51 
IebU  l^'t  1^]  or  a  little  lAore  than  a  twentiiftb  of  the  iro» 

The  tipper  part  of  the  bottle  iu  which  the  aoluiion  wai  Oil  formed. 
aiAe,  md  the  tube  through  which  the  hidroj^n  had  patted, 
Wnff  «o  greasy  that  wuter  would  not  adhere  to  them^  Mr. 
ITiaiioefiD  auspected^  that  oil  had  been  formed;  a  fact  firal 
amttiieod  by  Mr.  Proust  a  few  years  ago  on  a  similar  00 
fiMa«  mmA  nhich  Air.  VauquHin  adds  he  had  himself  ob* 
itrred  before  that,  when  dissolviiig  certuin  kinds  of  tin. 

T«  taiow  whether  any  of  tiiis  oil   reraaiiied  in  the  rent-  Residuum 
dttttcn  of  the  pig  irou  dissolved  in  the  sulphunc  acid,  hm  ^^^  iicohol, 
hded  it  ihtb  bigttly  dephlegmated  alcohol,  aud  Altered  the 
li^iior  Iwt^ 

Tlib  ajeobol  became  loilkv  oti  tbe  addition  of  water;  and  more  oil  ob* 
bmg  cxpuaed  to  a  p^^euUe  beat»  dropa  of  oil  separated  from 
It  is  Ute  okohoi  evapornted.  This  oil  was  clear  and  tran»<^ 
fHtotl  it  Had  a  slight  yellow  tinge;  and  Us  taste  was  hot 
lad  m  little  pnug^at.  It  appeared  to  bi;  of  a  nnddk  kind 
hilvtsni  tbf  f  olatik  and  fat  <nU. 

Aftrr 
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After  the  oil  it  contained  was  separated  from  the  resi- 
duum of  the  pig  iron,  this  residuum  was  deflagrated  in  a 
silver  crucible  with  a  little  very  pure  nitrate  of  potash^  the 
matter  was  washed  with  distilled  water,  and  a  light  yelloir 
liquor  was  obtained.  This  was  mixed  with  a  «olutioa  of  the 
nitrate  of  ammonia,  to  precipitate  the  silex  and  alumine 
presumed  to  be  contained  in  it ;  and  a  smail  quantity  of 
these  was  separated.  Limewater  added  to  the  faltered  li- 
quor formed  in  it  a  copious  [)recipitate,  which  had  all  the 
characters  of  phosphate  of  lime. 

To  ascertain  whether  there  were  any  chrome  in  this  li- 
quor, it  was  first  boiled  to  vulalilise  the  nmmonia,  and  a  few 
drops  of  nitrate  of  mercury  were  added,  which  was  prra- 
pitated  of  a  brown  yellow,  in  consequence  of  a  little  lime 
remaining.  This  precipitate  however  gave  a  green  cdour 
to  borax,  which  proves,  that  it  contained  chrome. 

The  lixivium  from  the  residuum  of  the  solution  calcined 
with  nitrate  of  potash  then  contained  phosphoiic  acid,- 
chrome,  and  silex  mixed  with  a  little  alumine*  There  was 
likewise  in  it  an  atom  of  manganese. 

The  residuum  having  been  thus  treated  and  lixiviated 
was  in  the  form  of  a  reddish  powder,  which  was  dissolved* 
ior  the  greater  part  by  muriatic  acid.  There  remained  hew* 
ever  a  small  quantity  of  grayish  matter,  which  was  nles 
mingled  with  chrome,  for  it  gave  a  very  decided  green  em^ 
lour  to  borax. 

The  muriatic  solution  contained  a  great  deal  of  iron. 
It  assumed  the  consistence  of  a  jelly  on  evaporation* 
which  demonstrates^  that  it  contained  silex  ;  and  it  is  pro- 
bable, that  a  little  chrome  and  manganese  too  were 
eealed  in  it* 

It  appears  then,  that  this  pig  iron  contains,  beside 
buret  of  iron,  phosphuret  of  iron,  manganese,  chromeyr  n- 
lex,  ^nd  alumine.  Next  to  the  iron  and  citrbon,  itappcared 
to  Mr*  Vauquelin,  that  the  pl;o8phoru9  was  most  abon^ 
dant.  It  is  then  io  the  residuums  of  the  solutions  of  pig 
and  bar  iron  that  wp  must  henceforward  look  for  phospho* 
rud,  rather  ^han  in  the  solutions  themselves,  as  has  hithertp 
been  done.  Probably  the  neglect  of  examining  these  rcs^ 
i^uums  with  sufBcient  attention  is  the  reason  of  our  re^ 

piainin|[ 
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Mr.  Vsaquelin  however  lulmits,  that  there  is  likewise  a  Phosptia 
OBaU  qtianiiif  of  phosphorus  converted  iuto  acid,  and  di»» 
alfcd  in  the  iifjuor*  prohsibly  in  the  state  of  phosphate  of 
if«i.  hy  means  of  the  «^ulpimnc  acid.  It  appears  to  him» 
lltol^  when  the  aittphuric  ucid  is  less  diluted  with  water,  a 
kt^m  *jtiaijtily  of  phosphorus  dissolv«s  in  the  liquor.  To 
irparalt  tbt«  phosphate  of  iron,  htf  dilutes  the  solution  with  Separattonof 
^>  '     imrts  of  wiiter,  aud  mixes  witlt  it  carbonate  ^^^.  P^***P^^*** 

of  if  (Ml* 

W  Imo^t  tlie  whole  of  the  avid  i»  saturated-    A 

viiite  precipitate  is  fortncd,  more  or  les«;  copious  Bccotxiing 
In  the  kind  ti(  irou  ruipiuyed;  and  at  the  expiration  of  a 
fer  days  ii  g^rows  yellowish.  This  preoipitale,  washed  and 
ftnedt  he  treats  .with  potash  iu  a  bilver  crucible  at  a  red 
hmii  he  Ufifii  h^siviates  the  matter  with  water,  and,  after 
hmw^  flaturated  the  liquor  with  nitnc  acid,  and  boiled  it  to 
apel  thi*  carboitic  acid,  he  adds  hniewater»  which  romcnonly 
fiMms  ft  while  fiocculeut  precipitate,  or  semitrao^parent  if 
pboipboric  acid  be  present. 

He  ha^  liWewisc  fouud  a  hr^^e  quantity  of  chrome  in  the  Chrome* 
|im:i{atat«f  produced  by  carbotiate  of  potash  in  the  solution  g*"'*'**^ « 
efpigilfoo  by  sulphuric  ocitl.     It  follows  therefore^  that  ^J^h uric  wdl 
eboine  sa  welt  as  phosphorus  is  oxigentsed  and  dissolved  in 
toiphuric  arid« 

U  IS  admahle  to  test  the  alkaline  liquor  with  nitrate  of  Cautba* 
•nmiOBiAt  jirevious  to  saturating  it,  io  order  to  know  wh©- 
iktt  it  hold  any  silex  or  aluiuine  in  solution.  If  it  do»  m 
tallieicnt  nuantity  should  be  added  to  precipitate  these 
mnb%  ftftrr  which  they  roust  he  separated  by  the  filter: 
ht  wrthoat  this  precaution  they  would  be  precipitated  by 
^t  be  oiistaketi  for  phosphate  of  lime. 
iVmod  very  evident  truces  of  this  salt  in 
Ae  fn^  \fim  of  the  works  at  Drambon,  though  he  employed 
mric  acid  diluted  with  »ix  parts  of  water  to  disciolve  it: 
>iia»  much  less  howe%'€r«  than  remained  in  the  residuum 
•f  tlie  solution* .  This  was  the  only  kind  of  pi^  iron  he  ex- 
milled,  but  he  conceives  it  probable,  tlmt  ull  the  irons 
tmuk  \mg  ores  eoDtaiu  the  same  foreign  matters. 

VL 
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VI.  Exminathn  of  the  bar  iron  of  Drambcn  mid  Pesmes. 

CiMslioniMm  Mr.  Yanqtielhi  dissolved  5  gram.  [77*9  grs.]  of  coU  short 
■■*'^***'  iron  of  Drambon  id  snipharic  acid  diluted  with  five  paiti  of 
••  w«t«r.  He  eoilected  the  hklrogen  ^j^at,  that  was  evolved  of 
dnrhig  the  dissolution,  and  found  it  to  have  exactly  the 
same  smell  as  that  of  the  gas  from  the  pig  iroD»  bat  not 
quite  so  pow^al. 

The  residuuiB  left  hj  these  a  gram,  was  mach  less^co* 
pious  than  that  of  the  pig  iron,  and  appf'fired  likewise  not  to 
be  of  n>  deep  a  black.  While  it  wan  wet  it  emitted  a  very 
lAronsf  fetid  smell,  analoi^us  to  that  of  hidro|i(en  gas.  It 
wei«»^!ed  15  cent.  [2*3  et'-s.I,  amount iou  to  3  p#T  rent  The 
•olation  of  the  iron  had  the  same  smell »  which  was  not  dia- 
iipated  bnt  by  evaporation. 
Vhospbonif.  A  few  pHrticles  of  this  residuum,  thrown  on  a  burning 
eoa),  emitted  a  white  vapour,  with  u  smeil  rcttf mbling  that 
of  anenic  and  phosphorus.  Heated  red  hot  in  a  silver  cnn 
cible»  it  burned  with  flame,  and  left  behind  a  yellowiah 
powder.  I'his  wa«  mixed  with  a  little  caustic  pQtaah»  caiU 
eined,  and  lixiviated.  The  liquor  being  iiltered,  aatnreted 
#ith  nitrie  aek],  and  subjected  for  a  few  minotea  to  heat^ 
limewater  was  added >  which  threw  dowu  a  white  floeculent 
precipitate,  cooMstit^g  chiefly  of  phospliate  oi  liniet  bnl 
with  an  atom  of  silex  and  perha|)a  of  alumine. 

It  IS  certain  frooi  these  eKperiroents,  which  Mr.  Vanqvo- 

lin  repeated  several  times    that  the  iron  of  Dmfliboa» 

though  it  is  coasidared  as  of  pretty  good  qoality»  contoioa 

very  perceptible  traces  of  phcaphoms*    He  likewise  fonnd 

aome  slight  tracca  of  it  in  the  aolutioo  by  sulphuric  acid. 

Wocf  tamd     The  iron  of  Peamca  afforded  nearly  the  sao&e  readtAi 

€i  better  (}uali-  xhe  residiuin  hawever  was  less  by  one  half»aaso«intii^  only 

^*  io  1(  per  cent;  and  it  (sontaioed  less  phosphorus.    Thb 

iron  is  very  tongfa»  and  ia  reidu»ned  one  of  tbo  best  in 

Franche-Comte, 

VII.    Of  the  iidFOgm  gas. 

The  fetid  Iii>        Various  experiments,  which  Mr.  Vauquelin  mode  hy  tlio 
^Kogen  gas.      ij^p  of  oxigenized  muriatic  acid  on  the  bidrogen  gas  evolved 


A7«Al.YSI^   OF   mow   OEfiS,  4c, 

hem  tlie  pi^  swl  bar  iron,  leii  fiim  to  conclude,  tli*t  pbo^ 
fbonit  »  tti«  efaief  c«Qse  of  iU  fetid  «melL 

VI I L   Retnpit  u  laiion  end  in/rnncti. 

From  the  if^pcnmeuts  I  hare  related,  sayi  Mr*  Vttttqu^  Oener^  o 
H  Ttfollow*:  du»i©n», 

I.  That  the  five  worts  of  bog  ore  I  aoalysed  are  composed 
of  tHe  fame  prineiplen,  which  art^^  beside  ircii^  &ilex«  &la« 
«ine,  liUHf^  oxide  of  man^nete,  pha^phonc  acid,  magoe^ 
m^  ami  \*hromtc  acrd. 

'i.  Thai  the  ti*e  *.orfs  of  ore  having  been  takeo  at  m  ven* 
ttre  trom  filicet  tolerably  difttant  from  each  otheri  it  it  pro* 
bdbl^,  t!iiil  all  orei»  of  tfie  same   kiad  contain  the  same 

X  T*uit  these  ores  want  only  nickel,  to  contain  the  aami? 
•»  At  tl>e  ttouea  that  have  fallen  frum  the  atmo* 
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4*  That  part  of  tbe^e  sub^tancen  remains  in  the  pig  iron* 
msA  ptiib^hYy  ill  lar^r  quantity  in  cast  iroo,  which  may  bc 
lllteiiiaa  of  its  frreitter  hardneas  and  brittUiieaa. 

L  T'  _'r eater  part  of  the*e  substances  is  leparated 

toint;  uing  of  the  pi|^  iron,  iihen  this  operation  ii 

Ml  nrecuted ;  etiiiee  they  are  found  in  th«  acoriiOi  «od  ii^ 
A»aobbt0ed  iron  that  adheres  to  the  inaidet  of  the  chiti>- 
■eytof  the  retiuing  furnaces, 

6L  That  traces  of  them  however  are  found  in  bar  iron  of 
i|«ittlity;  and  that  probably  chroaie»  phosphorua,  and 
tf  are  the  chief  caoaes*  that  rrudar  iiou  hot  abort 
ireold  alM»rl« 

7.  Tlwt  the  pfoc«M  of  refining  merits  the  greateat  attets-  The  qmJity  ef 
lina  fri>iii  tf^o-maiteri ;  since  it  appears,  that  the  go«»d  ^tt^  on^u  wftaiti^. 
litv  of  iron  def>end4  oa  its  skilful  execution. 

t.  That  the  pre«eoce  of  phoaphorua  and  of  chromt  id  to 
be  wm^t  for  not  in  the  solutions  of  pig  and  bar  iron  alont« 
kat  aW  in  the  rt»idutims  of  their  solutions* 

im  That  by  the  union  of  hidro^n  and  n^rbon  during  the 
&Mlotioci  of  iro«h  and  particularly  of  gray  cast  iron,  an  oil 
l^med,  which*  in  coiij unction  with  a  small  quantity  of 
pliaaphoros,  eommunicates  a  fetid  imell  to  the  hidrogen  gas 
Ihu  (^awlvfi  fhrni^ 

l(K  That 


-^^' — '*'^"- 
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HTCkThat  it. 18  to  theie  two  substances  the  hidrogen  gas 
CMires  its  properties  of  buruiog  with  a  blue  flame,  and  being . 
hcarier  than  when  pure. 

1 1.  Lastly,  That  the  oil  and  the  phos^dioras  are  separated 
fcmikthe*hidrogen  gas  by  oxigeoized  muriatic  acid,  which 
.destroys  them* 


VI. 


Omik^Maddering  of  Cotton  and  Linen  Thready  and  Dpeitig 

:  them  AdrianopU  Red  ami  otkerjixed  Colours;  and  on  Spon^ 

ianeous  Lifl animations :  by  John  Micuael  Uaussmann*. 
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^»**"f  5?|o"«  JlN  orfTer  to  pmrped  to  the  dyeinj^  of  eotton  and  linen 
thread  uM  vorts  ot'  tixed  colours,  nothing  is  necessary,  but  to 
fir  on  The  «hreacl,  in  any  manner  whatever,  more  or  less 
ainmiiie,  uiter  having  given  it  a  slight  coating  of  otl^  The 
coiiip.ttc  bueceHd  ef  the  result  however  depends  on  certain 
moditicutioiis  to  be  observed  in  the  processes. 

'Khe  various  experiments  i  had  made  in  the  art  of  dyeing 

had -rendered  me  so  familiar  with  trials  on  a  small,  scale,  that 

€t  length  1  found  none  of  them  fail.     It  is  not  till  since  my 

paper  on  maddering  was  published  in  the  AuQules  de  X3hi* 

On»donot  re  mic,  that  I  experiebced  difficulties  in  the  application  of  oils, 

irt^h '  Ikar^     ^^^n  operating  in  a  larger  way.     The  linseed  oil,  which  had 

9Blatioii(>fa*u- alwarsaflbrded  me  a  milky  mixture  in  limited  proporUoni 

»nt;3c>wellm  ^jj|,  ^jj^  alkaline  solution  of  alumine,  then  speedily  separ- 

iaea«  ated,  when  I  was  desirous  of  making  a  pretty  large  stock, 

ftnd  the  impregnation  of  the  skeins  became  impracticable 

under  these  circumstances.     It  was  the  same  with  all  the 

Tt^  oil  but.    other  fat  oils :  fish  oil,  indeed,  continues  raized  a  pretty  long 

time,  but  its  smell  is  too  offensive. 

Urrinjr  oil*  To  remedy  the  inconvenience  of  the  separation  of  the  oil 

•lytti  wiihsuc-  ^  tKe^alkalrne  solution  of  aTumine,  I  had  recourse  to  drymg 

t>ils,' or  those  boiled  with  metallic  oxides.     Linseed  oiI« 

boiled  with  ceruse,  minium,  or  litharge,  by  means  of  wotef 

•  Annalcs  dc  Chiinie,  toI.  XLVlU^iw  833.      ,       ,  ..  , 
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(o  |nr«vent  its  oombvislioR,  dissolves  a  good  portioh  of  ^xide 
of  lead,  aod  continues  mixed  with  the  alkaline  M>lutioB  af 
•lamine  in  m  milky  form,  as  long  as  is  necessary  for  the  ini« 
pregnation  of  the.  skeins.     If  this  mixture  be  used  in  tt^  ' 
jNsportions  and  manner  pointed  out  in  my  memoir,  and  fol- 
lowing strictly  in  every  other  respect  the  process  as  I  have 
described  it,  fine  and  permanent  colours  cannot  fail  to  be 
obtained.     However,  notwithstanding  the  simplicity  of  the  Botdaage 
process,  I  can  no  longer  recommend  its  use,  because  it  hifs 
ei|KMed  me  to  the  danger  of  a  fire,  and  I  will  rekte  in  what 
war. 

In  order  to  see  whether  red  cotton,' which  was  not  suffi-  Cottmi  tli< 
riently  fixed,  might  be  rendered  so  by  impregnating  it  with  J^'fiSITS 
t  mixture  of  an  alkaline  solution  of  alumine  and  boiled  lio-  ta&eousljr, 
^fed  oil,. containing  an  excess  of  the  oil,  drying  it,  and  then 
boiling  it  a  very  long  wliile  in  bran  water,  I  mixed  the  alka- 
bs^  solution  of  al  amine  in  the  proportion  of  an  eighth^  -a 
twdfth,  and  a  sixteenth  of  boiled  linseed  oil.  With  this 
mixture  I  impregnated  a  few  hanks  of  dyed  cotton,  which^ 
after  being  left  to  dry  a  whole  summer's  day  in  the  open 
air,  were  laid  on  a  rush  bottomed  cliair,  that  stood  in  the 
watdow  of  my  closet.  Finding  myself  indisposed  that  day,  • 
I  went  to  bed  at  seven  o'clock.  My  children  went  into  my 
closet  for  some  papers,  an  hour  after  I  had  left  it,  and  per* 
cared  no  heat  or  smell  in  the  cotton,  to  indicate  a  com- 
nencement  of  burning.  All  the  workmen  had  gone  to  bed, 
and  were  fast  asleep,  when  one  of  the  watchmen  of  the 
bleaching  ground,  seeing  a  great  light  iu  my  closet,  gave 
tbe  alarm  of  fire,  and  roused  us  all  between  twelve  and  one 
s*dock.  My  sons,  knowing  that  I  was  not  able  to  get  out 
of  bed,  and  anwilliog  to  lose  time  in  searching  for  the  key, 
bfoke  open  the  door  of  the  closet,  which  Wiis  in  a  detached, 
QoiBhabited  building.  They  went  in,  notwithstanding  the 
tkick  smoke  and  insupportable  smell  of  the  oily  combustion ; 
aad  ibund  the  chair  with  the  cotton  burning  so  furiously, 
that  the  flames  rose  to  the  ceiling,  and  had  already  cracked 
the  glass,  and  set  fire  to  the  window^frame.  They  at  once 
presumed,  that  this  commencement  of  a  fire  could  proceed 
•aly  from  the  spontaneous  inflammation  of  the  cotton  im'* 

pregnated 
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fWifuatei  with  boiled  oil,  rincc  no  one  fver  went  into  the 
eleeet  with  a  lighted  pipe,  or  any  thinic  eiie  baraing. 
Thhnotba*         ^s  I  found,  that  several  perMnA  belonffing  to  the  manu- 
nj,       ^         Actory  did  nM  credit  this  rsplanation,  I  a^ain  inpregnared 
Tried  a^ua.    '•  few  deaen  hanka  of  aome  old  cotton,  that  had  not  been 
well  dyed,  in  the  same  manner  w  1  had  done  the  cotton 
that  wat  bnmed.    Thew  I  aet  to  dry  in  a  aimi'ar  manner  in 
Ae  open  mr;  and  aa  it  threatened  to  rain,  ordered  lhem.to 
be  honif  npen  a  line  under  a  penthoase,  directing  one  of  the 
watchmen  to  look  at  it  every  quarter  of  an  hour  during  the 
night,  and  throw  it  into  a  bucket  of  water,  as  soon  as  he 
pereeifed  it  begin  to  heat.     Bui  thl^  man  could  not  believe 
the  posa'^bility  of  the  cotton's  taking  6re  of  itself,  an  he  af- 
terward confessed  to  me,  and  walked  through  the  mauufac- 
To6kfiiaak     tory  witheut  once  looking  at  the  penthouse.     At  length 
^>^^  however  be  returned  to  lie  down,  and  found  by  the  great 

light  he  saw,  thai  wr^at  1  had  i'orHoId  in  case  he  was  negli- 
gent had  taken  place.     Finding  the  cotton  as  w<rU  as  the 
.  line  was  bnmed,  he  took  the  bucket  of  water  to  extingni^ 
the  peats,  which  were  already  ou  tire. 
Experiments        Though  these  two  uccideiib»  did  not  at  all  surprise  m<f,  I 
on  «ponuneoiis  could  the  Wss  forgive  myself  for  the  first,  as,  in  order  to  pre- 
combustion.     ^^^^  fimilar  accidents,  I  had  made  sorue  experiments  en 
apontaneoos  combustions  at  a  public  house  filteen  years  be- 
ibre«    On  that  occasion  1  bad  spoken  of  the  probability  of 
Area  being  occasioned  by  heated  substances,  or  substances 
that  have  a  tendency  to  heat,  and  which  are  thoughtlessly 
Substances  IW  P^^  i^  places  capable  at*  being  set  on  tire.     The  su balances 
able  to  iu        I  mentioned  to  thobe  of  the  company,  who  were  not  8ufi«> 
ciently  acquainted  with  the  phenomena  of  spontaueons  com* 
.  hvstiou,  were  roasted  coffee  and  chocolate  nuts ;  fermented 
plants;  ointments  made  with  metallic  o&ides  put  hotuvto 
wooden  barrela;   bales  of  raw  cotton,  as  well  aa  woollen 
yam  er  cloth  packed  up  warm»  and  even  linen  when  ironed^ 
and  put  away  in  drawers  yet  hot ;  and  la^ly  substancea  of 
every  kind  impregnated  with  boiling  oil,  aa  silk  or  cotton* 
Owtnr  ton  id  ^  ^'^^^^  ^^^™  be^dea,  that  in  idl  circumstances  where  the 
attraction  of     Oixigen  of  the  atmosphere  ia  rapidly  attracted  aiMl  absorbed 
oxigen.  |^  ^^y  cause,  the  caloric  or  beat,  which  servea  a^  a  baift  to- 

the  oxigen,  and  gives  it  the  properties  of  a  gas,  is  given  out 
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Jft%«i4i  abundance^  that,  If  the  (tbsorbiag  %tib«tgiioe  h^  a»» 

(MihVcif  tatcieg  fife,  or  surroundf^d  by  inH^mmablts  foattcft^  ^^ 

fpontw«>roQS  cotnbustton  vtAl  tak*^  place.  ^H 

To  cottfirm  ^but  1  had  tar<i  of  Ihe  tbeorf  of  th«a  Mils  BxpfrKraeuetiH 
^  comWa^ionfi  to  th^^e  pmieot*  wlio  wtsre  noe  iuotiUttr  with  J^"***^^ 
dltHiical  opet^ticnis,  I  perfbnii^  the  foil  owing  «x|i4<rmi  en  t*. 

The   inSatntriBttoii  of  a  mixture  of  sulphur   uud   iron  ^H 

ni^  kaeuded  wtlh  wuler.     2.  Thul  of  botlrd  iiji^^ed  oil  ^H 

laj  Itighly  G<ntcetitrftted  nitric  acid.     5.  That  of  pho«|iiboriit  ^^1 

by  atTiiosphenc  tain  as  weU  us  in  pure  oxig;en  gasii  placed  for  ^H 

iHtf  purpovf  im  a  chinn  sawcer  over  boiling  wat^r^nu  order  t^  ^H 

^^bmnte  its  p^rtirlea  by  fu^rion  without  having  ff^ourse  Co  ^H 

^Hil>b)ii(^  it.     4»  That  of  phosphuretted  hid  rotten  gas  by  the  ^H 

PHlfitftct  of  the  atuio^phere,  an  iaittatiuii  of  the  Jack  wkh  «  ^H 

iTOtern*     S-  The  comhtistioa  of  pyro|ihoniii,  Ihrown  into  '^H 

t)>i*  ope*n  air,  and  into  pnne  oxi^n  gaa*     6#  The  reduction  ^H 

of  roasted  bmn«  put  hot  into  a  comae  httf^^  to  an  rgoited  ^H 

eaalljr  masa  by  the  act  inn  of  the  atmospherir  9\t,  i 

f  arfti  not  ignorant,  that  essential  or  volatile  oils  become  Attractba  <;#     i 
frtioODE,  and  that  dryuvg  oils  bo  i  let!  arith  metal  lie  oicidrt  °*'^*^  ^  «^ 
pti»»  thtck  and  even  bard  by  thrir  fonibination  with  oxigen ;  j 

tod  thif  wap  the  rewM*n  why  my  Vuinks  of  cotton  impreg-  J 

naCed  vrith  a  mixtdre  of  boiled  bu^^ed  oil  were  exposed  a  ^H 

tMc  day  to  the  air,  hung  separately  on  |iole^r  but  1  aup-T>j|t  kitHc^^ 
p0»ed  they  were  then  eiitorated   with  o^itreh,  and  cmi!»e- *^*'*^"'» ■•Ft'^ 
gently  incapable  of  orcftsioniug  the  leu^t  occidei^t,     I  Ml  motiwukd^ 
rnvMrlf  »o  hecurc  ui  lb  In  resiKCt,  that  I  have  so^erHl  tifnea  _^^ 

<Snfd  a^eat  deal  of  oiled  cotton  in  htit  rooms;  and  tt  wiia  ^H 

to  chance  alone,  that  it  was  nerer  put  tog^ether,  till 
viment  when  il  was  wa&lied  in  order  to  be  dyed,     (t  ia  Owtnf  la  put 
potiible  however,  that  iTh:  proportion  of  a  thirt^^^thtrd  part  of  p*'haf>f  i«  i^ 
boifetl  linseed  oil  mixed  with  the  ulkuliue  solution  of  alumine  oi7^'tdt>ci- 
raii^t  be  inaufikieut,  to  excite  i»ponta?»faus  conibit.HikMi  in 
tilt  hankf  put  together  after  being  dried.     If  therrfore  a  Pfoeaiii^au 
penoti  w«t?  inclined  tu  employ  a  mixture  of  boiled  linaeed 
oil  aiid  ibe  alkaline  solution  of  alutnine,  on  accoant  of  the 
jf  Ihe  pruct^ss,  lie  tbonld  tiiKe  the  precaution,  to 

.jiiks  remain  spread  separately  on  the  polea,  till  the 

iaataatof  their  being  washed  previoua  to  dyeing;  which«  ta 
<«iQiiiiCti<iii  with  the  brightening,  ^o^lrf  remove  all  the  ex-* 

cejii 


''^S      *  OH  ADBIANOPLE  &BD»  ScC. 

€688  of  oil,  leaving  none  but  what  was  completely  8atiuated 
with  oxigen»  and  then  there  would  be  nothing  to  fear. 
SrThtSn  f        Since  the  publication  of  my  memoir,  I  have  likewise 
Adrianople      satisfied  myself,  that  the  simplest  brightening  for  Adria- 
*«b4  Dople  red,  by  which  the  brightest  and  most  laating  coloura 

are  procured,  couusts  merely  in  boiling  for  a  very  long 
while  with  bran-water  in  a  covered  boiler,  with  a  tube  in  the 
middle  of  the  cover,  to  let  out  the  steam,  and  prevent  the 
bursting  of  the  vessel.  Care  muft  be  taken  however,  to 
change  the  water  as  often  as  it  grows  red,  which  will  be  two 
or  three  times  in  the  beginuing  of  the  boiling;  otherwise 
the  thread  would  be  continually  taking  up  the  dun  particlest 
which  the  bran-water  had  removed,  and  a  bright  colour 
could  not  be  obtained. 
Proccis  with«  All  danger  indeed  might  be  avoided,  without  much  de» 
***'  *"'  viation  from  the  simplicity  of  ray  process,  whether  the  hanks 
were  heaped  up  or  not.  Nothing  more  is  necessary  for  this, 
but  to  give  it  a  coat  of  olive  oil  in  a  very  atttmuate  state,  at 
two  different  times,  after  having  well  steeped  it  in  an  alka- 
line lixivium,  washed,  and  dried  it.  For  this  purpose  a 
lixivium  of  the  subcarbonate  of  potash  or  of  soda  is  to  be 
made  of  the  strength  of  1**  or  if**  on  the  saltpetre  areometer. 
This  must  be  tried,  by  mixing  with  it  a  few  drops  of  olive 
oil,  to  see  whether  these  produce  a  milky  mixture,  or  rise 
and  float  uncombined  on  the  top;  for  as  the  alkali  may 
contain  more  or  less  foreign  matter,  the  lixivium  must  be 
weakened,  or  strengthened  by  an  addition  of  alkali,  as  it  is 
absolutely  necessary,  that  it  should  assume  a  milky  appear- 
ance on  the  trial  with  oil.  When  the  lixivium  is  of  a  proper 
strength,  thirty-two  parts  are  to  be  mixed  with  one  of  olive 
oil,  at  first  by  little  and  little,  and  afterward  more  quickly* 
stirring  it  continually  the  whole  time.  This  milky  mixture 
keeps  pretty  long,  and  if  the  oil  begin  to  rise  to  the  top  in 
the  form  of  cream,  the  mixture  must  be  stirred  afresh*  The 
impregnation  c»f  the  thread  ought  to  be  entrusted  to  work- 
men who  are  most  expert  in  this  process,  because  the  accu* 
rate  distribution  of  the  oily  parts  has  great  influence  on  the 
evenness  of  the  colour.  Each  workman  should  take  only  asuf* 
ficient  quantity  of  the  milky  mixture  in  any  kind  of  vessel^ 
so  as  to  be  able  easily  to  work  it  with  all  possible  dexterity 
'     '"  "     -as 
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bank^  n«  he  can  wripg  out  witli  facility.     Thus  lie 


«ill 


pbej;  of  hanki. 


tnktu^  c'oaftaiitly  thtf  siime  i 

MsA  lii«  nmm^  quJiulitj  of  roilky  mixture.     W  luit  he  wriiigs 

tut  he  will  put  iiiliJ  a  separate  vt^s^ei,  i*tKl  ri:3ture  to  it  by  hU 

cjtitie  qojuiiity  of  oil  the  ihreftd  han  tiUorb^d.  if  th^  trifiiug 

t^ltte  of  ih)  niy  which  wjt  coatHin   but  l.tUe  ott,  do 

oot  itiiltiee  r  ow  it  away.     Tljeimprr^cmtiun  may  b« 

f^oibkrm^  iu  the  whole  quantity  of  milker  rnixturethutth^n 

t>i'  '    V  of  aii\*e  oiK  thnt  the  hanks  have  absorbed,  will 

tii  require  to  ht  rej>]flctd  by  the  evf**  as  ^*ton  nf  the 

ioteiiiiiy  of  the  ni'k1krii«^)^»  appears  to  be  diinimshcd  r  the^rt* 

♦f  'i-i-     ♦»-is  bovtrever  is  easily  acquired  by  praotire.     After 

t.  1  aU  the  hniikw  toj^lber,  they  are  Iv  be  iinprejf- 

iK^  a  ^c-mnd  dme*  in  the  same  manner  at*  before,  hut 

tithout  «Mt*Hriig  them  fin-t:  and  whm  they  have  been  a^ain 

dn<d*tbry  mai  he  impre^rnated  without  previotH  wa^rinf^, 

onee,  t«ire«  or  ihrte  times,  with  the  pure  alkaline  soUitioo 

af  altmiiue  without  ojU  m  the  manoer  described  in  my  uie* 

Mr»    When  they  come  to  be  d}ed  the  colour  \\\l\  be  more 

« last  deep,  iu  proportion  to  the  uumber  of  impregnatious* 

To  obttiu  fi^ht  liuta  however,  aud  at  the  same  time  even,  For  light  tinti* 
if  11  better  to  uaprc^it ate  them  three  timc^,  weakeuih^  the 
albluie  soiuttou  of  alumine  proportioaully.     The   threail 
aiKhf  atao  be  impre^rmted  with  this  »olution^  either  strong 
or  s  following,  without  previous  watching; 

•  i  diminish  the  number  of  operations,  that 

«if  rataiuly  tedious  and  trouble^me:  but  ia  thii  case  the 
ioliitkia  mu^t  be  examiiieti  from  time  to  time,  to  ^ee  whether 
that  ibe  impregnated  and  dried  thread  di^ichar^e;?  into  it 
^aol  Tender  it  too  btrong. 

On  redyriug  red  colours,  it  mu^t  be  recollected^  whether  Redf«ln|i 
Aei^wrte  brightened  by  boilini^  in  bran-water^  or  by  meant 
aiid  alkalis    in  the  lirbt  ea^  t1«ey  grow  deeper  by  at-* 
the  rolouriuj^  particles  of  the  madder;  in  the  Bccoud 
^ff  are  iie>iketied,  and  lo»e  their  exce»Hof  alumine^  witl^out 
•Iflcb  nqicaliKl  dyting  produces  no  etlect*     Thf  removal  of 
tiuiexceK  of  alumine  may  be  preirented,  by  9ub!|titutmgfor 
»aap  aud  alkalia*  iu  order  to  produce  criiui^on  tints,  a  portion 
af  the  atkaliite  aotution  of  alumiue^  uhicb  i^  to  be  added  to 
tlie  bma^aruter  toward  the  eud  of  tlie  bri^btauio^.     The  Rcil  Adriaa* 
Vqu  XXI— StrT.  190ft.  £  Una 


^L^ 
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•pie  f«df  f^  \rdfi  AArianople  reds  become  much  deeper  on  dy«ng  iEtgndy 
^J^j,^^^  ^mnd  are  then  browned  by  the  teat  of  boilinw  in  a  lixivhini  of 
h9m     ,  wood-eshcB.     Before  they  are  redyed,  this  changes  them  very 

little.     In  general  reds  are  browned  to  nuire  or  less  disad- 
VsotAge,  in  proportioo  to  the  longer  or  shorter  time  they 
T^ifki«M  faHfli^^  bien  boiled  in  the  brrghtenint^.     As  the  real  Adriao- 
•^  '  ople  redii  hare  a  strong  smell,  the  Turks  perhaps  use  fish  oil, 

which  they  add  directly  to  the  alkaline  solution  of  alumide, 
Oi'  mix  with  a  very  weak  lixiviam'  of  alkaline  carbonate. 
frsuMi  iiTinlii     The  processes  for  Adrianople  reds  may  l>e  infinitely  v»- 
afsntt  wia«.'  ned;  for  in  whatever  manner,  and  by  whatever  acid  or  adka- 
'  Kne  solvents  the  alumine  is  fixed  in  the  thread,  after  having 
*givea  it  a  slight  coating  of  any  kind  of  oil,  we  cannot  fail  to 
obtain  reds  more  or  less  bright,  in  proportion  to  the  care  em- 
ployed in  maddering  and  brightening. 
Y)ib  mix  wkh       The  reason  why  the  oils,  wliich  very  easily  confine  with 
aweiksolutjoa  caiaatic  alkalis  and  farm  soap,  do  not  mix  with  concentrated 
Vmate^  not      li»^*  of  alkaline  carbonates,  while  with  the  same  lixivia 
with s  strong.'  greatly  diluted  they  form  a  kind  of  artificial  milk,  appeain 
to  be  the  more  difficult  to  explain,  as  we  might  at  least  sap- 
pose,  that  there  is  a  tendency  to  combination  in  these  milky 
nixturet.    A  simple  suspension  of  the  integrant  particles 
of  the  oil,  that  should  take  place  in  the  diluted  lixivium 
preferably  to  the  stronger,  is  not  more  explicable. 
Iflfiakft  £oib        '*  remains  for  me  to  apologize  for  a  misstatement  I  had 
f«cted.  nade  with  regard  to  the  fabrication  of  the  true  Adrianople 

red  cotton  used  in  the  manufactories.     What  was  shown  to 
me  was  of  very  inferior  quality ;  but  I  have  since  seen  some 
of  the  finest  and  most  permanent  dye :  hence  I  conclude, 
that  the  manufacture  of  the  Turks,  like  that  of  all  othei 
nations,  is  according  to  the  price  the  purchaser  will  give  foi 
it. 
O  c    wheth        '  must  not  omit  to  observe  likewise,  that  among  this  cot- 
soda  tend  to     ton  I  had  burned,  there  was  some  both  times;  that  had  beei 
produce  the     impregnated  With  the  mixture  of  weak  lixivium  of  carbo' 
comkustiooyor  nat^  of  soda  and  boiled  linseed  oil  in  the  proportions  of  aa 
alumine  to  pra-£-|glith,  a  twelflh,  and  a  sixteenth  part.     It  remains  to  be 
proved,  whether  this  cotton  will  t;ike  lire  sooner  than  that, 
which  is  impregnated  with  a  mixture  of  the  alkaline  sola* 
*'  tion^of  alumiae  aud  boiled  linseed  oil  io  the  same  proportions. 

As 
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As  t^i»  Wat  mixture  w  capable  of  attracting  in  some  degirce 
the  humidity  of  the  air,  I  should  rather  think,  that  the  cot« 
ton  treated  with  the  first  is  more  liable  to  take  fire*. 

The  experiments  I  have  continued  to  make  on  the  use  of  ^^  jsHlng  per 
gallsy  in  the  manufacture  of  Adrianople  red,  lead  me  to  be-  aiumine  fbnti* 
lieve,.that  the  alumine  is  fixed  in  the  cotton  in  consequence  •d,»ndaft«r 
,  of  the  formation  of  a  gallate  of  alumine,  from  which  the  ^^^^  SSih. 
gallic  acid  is  afterward  attracted  by  an  alkaline  carbonate 
previous  to  the  dyeing.     As  soon  as  1  have  satisfied  myself 
of  the  truth  of  this  supposition^  I  will  not  &il  to  publish  an 
iiccount  of  my  exf^eriments. 


VIL 

Account  of  Inventions  for  equalizing  the  long  mtdjkori  Arcs 
of  Vibration  in  Timekeepers;  by  Mr.  William  Hardt, 
No.  «y,  Coldbath  Square^. 

^  H  ^ 

Jl  H£  equalization  of  the  time  of  different  arcs  of  vibra-  Squalltatioa 
tion  of  the  balance  of  a  time  keeper  having  lately  given  rise  ?^  ^  *^^ 


to  much  discussion,  I  beg  leave  to  offer  for  the  approbation  ed  three  wajt. 
of  the  Society  three  different  modes  of  obtaining  this  end. 

The  first  method  is  by  a  straight  spnng  placed  edgewise  m  method 
across  the  diameter  of  the  impellent  pallet  a,  PU II,  fig.  2  and 
3,  and  screwed  at  the  end  opposite  to  the  direction  of  the 
wheel,  on  its  approach  toward  the  centre  of  this  pallet ;  at 
the  other  extremity  of  this  spring  is  a  flat  face,  or  curved 
surface,  to  receive  the  approaching  tooth  of  the  escape 
wheel,  which  gives  the  impulse;  this  spring  acts  between 
two  pins  placed  in  the  pallet  near  its  end.  By  reducing 
this  spring  to  a  certjiin  degree  of  strength,  so  that  it  may 
yield  a  little  to  the  force  of  the  wheel  in  giving  the  impulse, 
the  different  vibrations  will  be  performed  in  the  same  time ; 
but  the  proper  degi-ee  of  strength  can  only  be  determined  by 
repeated  trials.  This  method  possesses  besides  this  farther  Advinttft* 
advantage,  that  the  acting  surfaces  are  not  so  liable  to  be  in* 

*  Fcrhapf  not,  for  this  very  reason.    T. 

f  Transact,  of  the  Society  of  Arts,  vol.  XXV,  p.  US.    Th#  lilrer 
.  laedal  ol  (he  Society  war  voted  to  Mr..IUrdjr  ix  Uus  iaveatioii. 

£2  jurtd 
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jured  by  the  drop  of  the  wheel  upon  the  spring,  as  «poii  ■ 
solid  surface,  uor  the  vibrations  of  the  balance  so  much  dis* 
turbed'by  the  impulse. 
Sd  msehod.  i-he  second  method  is  by  a  straight  spring  b  c,  fig.  1  and  4* 

screwed  to  the  under  patt  of  the  cock,  placed  edgewise  and 
\  diametrically  over  the  cylindrical  spring,  aud  having  apiece 

cut  out  to  clear  the  arbor  of  the  balance.  This  straight 
spring  is  at  one  extrcmit}'  fastened  to  the  end  of  the  peoda** 
lam^spring,  and,  at  the  other  extremity,  its  elasticity  is  re- 
duced so  as  to  yield  a  little  before  the  pendulum-«priDg 
-operates.  On  the  opposite  of  the  cock,  where  the  spring  ie 
•screwed,  is  fixed  a  stud  d  projecting  downward,and  having  a 
slit  to  admit  the  small  piece  at  the  end  of  the  spring  b.  On 
I  each  side  of  this  slit  is  an  adjusting  screw  e  e,  the  points  of 

which  face  each  other,  and  arc  placed  so  as  that  the  spring 
may  move  equally  between  them  from  its  point  of  rest.  The 
action  of  the  spring  between  the  adjusting  screws  require* 
to  be  somewhat  less  thiin  the  un^le  of  escapement*  Let  the 
balance  be  made  to  vibrate,  so  that  the  straight  spring  may 
move  up  to  the  adjuf?ting  screws  u|K>n  each  side,  and  no  fiuv 
ther;  being  weaker  than  the  pendulum-spring,  its  exertion 
will  be  less ;  hence  the  time  of  the  vibrations  will  be  pro* 
longed,  but  as  they  increase,  the  exertion  of  the  pendaluuK* 
spring  will  commence  and  progressively  accelerate  them,  and 

^  this  acceleration  will  always  be  in  proportion  as  the  exertion 
of  the  pendulum-spring  is  to  the  action  of  the  straight 
spring  between  the  two  adjusting  screws.     Thus  it  will  al- 

.  ways  counteract  the  accelerating  effebt  of  the  escape-wheel 
in  the  small  arcs  of  vibration,  so  that  the  whole  of  them 
shall  be  performed  in  the  same  time. 
Si.  metliod.  ^^^  third  method  is  by  connecting  a  piece  of  short  spring)* 

wire  to  the  pendulum-.spr'.ng  by  a  small  piece  y*,  fig.  5  and 
6,  with  two  holes;  pinning'  the  two  springs  together  abont 

.  half  a  turn  from  the  stud  of  the  pendulum-spring;  and 
clamping  the  other  end  uf  the  short  spring  at  its  natural 
point  of  rest  to  a  sliding  piece,  g,  which  projects  out  from 
the  pendulum-spring  btud.  By  this  mauner  of  fastening* 
both  springs  will  act  together,  and  each  will  retain  its  na- 
tural point  of  rest ;  but  by  moving  the  sliding  piece,  which 
clumps  the  end  of  the  shoit  spring,  aud  placing  the  spring 

•  littlo 
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m  IftUe  «B  t1i€  strain,  in  opposition  to  each  other's  «xertiop» 
the  point  of  rest  of  both  springs  will  be  destroyed.  Thus, 
by  prodacing  this  counteracting  force  in  the  two  springs  al^ 
the  lowest  point  of  vibration,  the  accelerating  efiect  of  the 
escape  wheel  upon  the  balance  in  the  small  arcs  of  vibra-^ 
tion  will  be  corrected,  whereby  the  whole  of  them  will  W- 
bmte  in  equal  time. 


« 


Extract  of  a  Letter  from  Captain  WiUiam  Brofon^  addressed 
to  Mr.  John  Nichols^  Miilpond-^ridge^  Bermondsey. 

Respecting  the  chronbnaeter  which'  I  purchased  from  Mr.  Testimony  ot 
William  Hardy  last  year,  the  jolting  of  the  coach  in  the  J^/^'J^ 
conveyance  to  Liverpool  altered  its  rate  of  going  to  34'' slow,  HardlyHcftr^  * 
which  rate  it  continued  so  exactly,  that  in  making  Cape  dg*""""***'- 
Verd,  on  the  coast  of  Africa,  (the  longitude  of  which  has 
been  correctly  ascertained)  in  24  days  from  Liverpool,  and 
carefully  measuring  my  distance  from  the  Cape^  I  could  not' 
discover  it  to  have  deviated  from  the  rate,  say  34''  slow, 
one  second  in  the  whole  time ;  and  I  have  every  reason  to 
believe  that  it  continued  the  same  rate,  until  my  misfortune, 
when  it  got  immerged  in  sea-water,  having  lost  my  ship  on 
a  shoal  five  or  six  leagues  from  the  Riopongas,  this  dange*-  Dingcroat 
ous  bank  not  being  laid  down  correctly,  or  the  latitude  or  *^*^* 
longitude  given  in  order  to  avoid  it. 


Yin. 

Description  of  a  Compensation  Pendulum  Jbr  a  Clocks  or 
Timepiece^  with  Experiments.  Btf  Mr.  Hsnry  Wii^p, 
cf  Biandjbrd^  tfi  Dorsetjhire*. 

SIR, 


H. 


^    LEREWITH  I  send  you  a  new  compensation-pendu*  N^  corapeiw 
lum,  which  I  beg  you  will  lay  before  the  Society  of  Arts  for  ^^  P*^** 
their  inspection.     I  trust  their  liberality  will  be  equal  to  the 
advantages  that  may  be  seen  to  result  from  it,  together  with 
their  consideration  of  the  pains  I  have  bestonred  itf  makiri^    ' 

•  Trans,  of  the  Society  of  Arts,  vol.  XXV,  p.  1 16.    The  lilver  medtl 
ef  the  Society  was  voted  to  Mr.  Vini.  ^  - 

it 
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it.  It  hsf  cost  me  much  labour,  time,  and  erp^fhi^  ii^ 
deed,  it  has  occupied  almost  the  whole  of  my  atteiltibh-  9^ 
Aw  last  nine  months.  * 

If  any  objections  should  be  made  to  it,  I  will  endHilroor 
to  answ^  them,  and  make  atiy  further  experimenti  re^ 
quired. 

I  am  Sir, 

Your  obedient  servant, 
HENRY  WARD; 


T>«MftptiQiiof       ^^'  '^»  ^^'  7»  *  *  '  *•  ^^  ^^  ^^^  ^^^  ^^  ^*'®"  ^^  sitelp 
it.  about  half  an  inch  wide,  and  an  eighth  of  an  inch  thick. 

k  ki%B,  rod  of  zinc  interposed  between  them,  and  is  nearly 
ft  quarter  of  an  inch  thick.  The  corners  of  the  iron  rodii 
ftre  bevilied  off,  that  they  may  meet  with  less  resistance 
from  the  air;  and  it  likewise  gives  them  a  much  lighter  ap-' 
p^rance.  These  three  rods  are  kept  together  by  means  of 
three  or  four  screws  ////,  which  pass  througjh  oblong  holes 
in  the  bars  hhkk^  and  screw  into  the  rod  i  t.  The  rod  h k 
is  connected  to  the  rod  k  k  by  the  screw  m,  which  1  call  the 
adjusting  screw.  This  screw  turns  in  the  ro<i  h  A,  passes 
through  the  zinc  rod  ArA-,  and  screivs  into  the  iron  rod  iu 
The  rod  1 1  has  a  shoulder  at  its  upper  end  turned  at  right 
angles,  and  bears  on  the  top  of  the  zinc  rod  A;  fr,  and  is  tup* 
ported  by  it.  It  is  necessary  to  have  several  holes  for  the 
screw  m,  in  order  to  adjust  the  compensation.  Sec  fig.  8. 
Its  Action.  Now  it  is  etrident,  that  if  any  degree  of  heat  or  cold  ht 

appKed  to  this' compound  rod,  the  one  of  ziuc  expands  Knd 
contracts  as  much  as  the  two  iron  ones  together ;  the  dis- 
tance from  the  point  of  suspension  to  the  centre  of  oecilla- 
tioii  therefore  inust  remain  the  same. 
finttiiea^  aS'  Jq  proportioning  the  length  of  the  rods,  I  made  use  of 
^Sa^  l^r-  Smeaton^s  table  of  expansion  of  metals,  in  the  48th 

'  ToL  of  tbe  Philosophical  Transactioas :  where  he  ahowa,  by 

czperimebts  made  with  a  pyrometer,  that  the  expansion  of 
iron  \%  to  that  of  unhammered  zinc,  with  the  game  degree 
^  ff  heat,  as  161  to  353,  and  to  that  of  zinc  hammered  half 
an  inch  per  foot,  as  151  to  373.    This  great  expaoding  pra- 

pcrty 
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petty  of  zinc  renders  it  io  theory  extremely  fit  for  the  pTir« 
pose  of  compensation  in  a  pendulum^  and  I  was  desirous  it 
knowing  if  it  would  answer  in  practice,  and  likewise  the' 
exact  proportion,  that  was  requisite  to  answer  the  intended 
purpose. 

I  made  two  regulators,  the  pendulums  of  which  w^  tSrorefutttoit 
composed  of  iron  and  zinc,  as  above  described ;  with  this."**  *"*^ 

difierence,  however,  that  one  had  a  detached  scapement  o{ 
a  particular  construction ;  the  zinc  rod  was  not  hammered* 
the  ball  of  a  lenticular  form,  and  weighed  twenty  pounds^ 
its  arc  of  vibration  nearly  6ve  degrees.  The  other  hadi  a 
simple  remontoiring  scapement,  the  zinc  rod  was  hammerecL 
Half  an  inch  per  foot,  the  ball,  of  a  spherical  form,  weighe^! 
forty-six  pounds,  and  vibrated  two  degrees  and  three  quar« 
ters^ 

These  regulators  were  both  placed  io  the  same  room,  and, 
their  cases  firmly  fixed  to  the  wall ;  the  pendulums  were] 
suspended  from  a  stout  brass  cock,  screw^  to  the  beck  oC' 
their  respective  cases*    In  the  inside  of  each  case^  and  im- 
mediately behind  the  pendulum  rod,  was  hun^  a  therrao* 
meter,  for  the  purpose  of  comparing  the  degrees  of  heat, 
1  adjusted  th^m  to  mean  time  nearly  by  corresponding  alti- 
tudes of  the  sun.     After  having  compared  them  together  Diff^erenet  oT 
for  several  days,  I  found,  that  the  one  which  had  the  ham-  SlJ^JJ^^Si^ 
mered  zinc  rod  went  somewhat  faster  when   the  sir  ofthaiihfr. 
the  room  was  heated  by  a  fire  in  the  grate  than  the  other  ?^"**^'*^  .- 
did.      Hence   I  concluded,  that  the  difference  of  expan- 
sion  of  hammered  and   unhammered    zinc    was   greater 
than  Mr.  Smeaton  made  it«  at  least  it  appeared  so  in  this 
instance*  v   *  ^ 

But  to  determine  whether  the  length  of  the  hammerRJ  Contritinee 

snc  rod  was  accurately  proportioned  to  that  of  the  Jron  ^^ '***'?'^'^* 

.  ,  ,    .  ^,.      ,*  .^  ^-        -        ,t      *   .        airrouiidthe  ■ 

ones*  without  being  obliged  to  wait  that  length  of  time  haoiiMSBdffait 

that  nature  woTild  require  to  produce  a  sufficient  alter-i.^^- 

ation  in  the  temperature  of  the  air,  I  proceeded  to  make  the  .  ' 

following  experiment:  I  caused  to  be  made  a  tin  tube  six  ^^ 

feet  long,  and  two  inches  and  a  half  diameter  at  its  larger 

end,  firora  which   it  gradually  tapered  to  the  otiier,  which 

was  only  half  an  inch  diameter.     Within  the  case,  and  as  ' 

fiur  from  tl^e  pendulum  as  possiblej  I  placed  this  tube';  the 

smallct  .  -^ 


g^  C0MFCV8ATI0H  FENDULm. 

ainaner  end  waa  carried  tliroof^h  a  hole  in  ttie  top  of  tite 
case,  and  prcjected  a  few  inches  ahove  it.  In  the  lower 
end  of  the  tube  waa  ioaerted  the  nozzle  of  a  lamp,  and  im- 
mediately under  it,  in  the  bottom  of  the  caae,  wga  a  hole  of 
.^an  inch  diameter  to  aupply  the  lamp  with  air.  By  thia 
meami  the  tube  would  commuuic^te  ^  mucii  heat  to  the 
tnteiual  air,  at  to  raise  the  thermoineler  about  tt)irt^»fiv6 
dt|(iee8» 

Pr^%  :oua  to  the  lamp  being  put  into  the  case,  I  made  bodi 
|teDdalulu^  vibrate  eicactly*  together,  and  after  an  interval 
df  tw eat) -four  hours,  the  one  with  the  hammered  zinc  rod 
had  gained,  a^i  near  as  I  could  judge,  one  tenth*of  a  second. 
The  mean   height    of    the    thermometer    was    fifty-three 
degrees.     1  now  lighted  the  lamp,  aud  in  about  four  hours 
every  part  appeared  to  be  thoroughly  heated,  and  the  ther- 
mometer an  tvi'd  at  its  maximum,  which  was  eighty-eight 
degrees;   ai  this   point  it  continued  with  little  variation,* 
Sltem^'Hon     While  the  heat  was  increasing  I  found  the  motion  of  the 
aoeelerateo.      pendulum  was  accelerated.     I  ;igai4i  made  them  beat  ex- 
actly together,  and  in  about  ten  hours  alter,  the  heated  pen-' 
dulum'  had  gained   one  second;  the  thermometer  in  the 
other  case  continuing  nearly  the  hame.     The  lamp  was  then 
taken  out,  and'  as  soon  ais  the  parts  were  cooled,  and  both 
thermometers  .-bowed  the  same  degree,  1  adjusted  the  beat 
of  the  pendulums  as  before,  and,  at  thr  end  of  twenty-four 
hours,  I  found  the  pendulum  that  had  been  heated   kept 
preci^ely  the  same  rate  as  it  did  before  the  experiment  was 
made. 
Thepen<!a1am  •   By  this  experiment  the  zinc  rod  was  evidently  too  long, 
't4)ustcdafa'»h.  ^„^  ^y^^^  ]^y  ^  considerable  quantity.     The  pendulum  was 
then4akt'n  down,  to  have  more  holes  made  for  the  adjusting 
screw,  and  afler  many  repeated  trials  with  the  lamp  and 
tube,  as  before,  1  found  the  length  of  the  zinc  rod  to  be  '22 
Uttioofex*     inches,  and  consequently  the  length  of  the  iron  ones  toge- 
pansion  be        ^jj^^^  39*2  ^  2l  zz  (iV'Z  inches,  or,  the  expansion  and  con- 
lummerea        traction    ol   iron  to  that  of  zinc  hammered  half   an  inch 
>>»c.  pe   foot,  as  151  to  420.' 

When  the  air  Having  thus  far  saii^fied  myself  with  the  hammered  zinc 
wairarined  the  rod,  1  ^.rocetdtdi  to  make  similar  tiiuis  with  the  one  that 
arcof  TibraUon  ^^  uuhammered;  in  doing  which  a  circomatance  occoned; 

that 


1  mnncit  anraunt  far ;  when  th^  air  in  the  c««e  wnt  wH* 

by  mcaua  yf  the  lamp  and  tube,  the  arc  o\  t'ibmtioD 

iNMid  be  sbout  hokf  a  dej^ee  U*ss  than  it  wat  before  tbe 

Wp  w«»  ■irph'HJ,  which  indirectly  crtutrary  to  what  I  ihould 

c«p«^l  would  have  tuken  filuce.     1  afVtfrwiirds  faund,  tbot 

tW  otbt^  pendulum  wan  affected  the  same  way,  but  in  an 

eitfvdir  tfKiMl]  degree,  which,  without  doubt,  was  in  conse- 

flQmce  of  the   ball   berTl^   much   heavier,  und   vibralm^  m 

tmsller  arc.    In  tnking  the  mte  of  the  ctoik  when  the  lamp 

viitu  thi*  TH^e*  I  itt  iirst  computed  from  theory  the  errour 

tKtl  wotild  mnse  bj  »uch  k  d  miuiiiiou  of  the  arc,  and  al- 

hwvd  for  it  ttccordiui^ly  ;  but  doubting  whether  the  uulock- 

itg  of  Ihr  >win^  wheel  mi;;ht  not  form  a  decrease  of  velo- 

cilf  10  the  pendulum,  and  have  a  greater  tendency  to  retard 

ill  molioa,   t  therefore  thoufi;ht  the  experiment  would   be 

Ifndcred   more  accurate,  if  the  muiatiiiuing  power  wua  in- 

itnlit  the  arc  of  vibmtion  should  be  the  f^ame.     Af- 


S7 


^fr  Smettoii^ 
$if  lererml  triviU^  1  found  the  length  of  the  utihamuicred  ratio  bet%yeciL 

Stic  rod    to   be   about  fwentv-niuc    inches,   which  atrrees  T'^^*  *^'^  !!"* 

prftly  netirly  with  ^Ir.  Smeaton't*  experiments;  thut  is,  ia  tiear  the  truth. 

flgini  to  the  relative  expansion  of  in>ii  and  unhammercd 


The  line  rod  of  the  pctidutum,  ubich   1  here  send  to  the  Farehf*?  him* 
Society  of  Artt,    wBf»  Kamniered  tlirce  <ju artery  of  an  iucli '^^^''S  «»»« 
pff  foot:  and  by  making  experiments  with  it  an  I  had  done  jaieration, 
'*'■'     '      uiher  two,  1  found  the  lenf»th  of  it  to  be  twenty* 
i '  »  which  is  exactly  the  same  length  fli*  the  one  th<it 

vif  bammered  huU'  an  iurli  per  foot,  jto  that  it  seems  uo- 
llifi^  k  gsined  after  hammering  it  to  a  certain  dej^ree;  but 
IttBBOt  thuik,  that  any  rule  can  be  luld  down  to  eimbtc  us  Quantity  cf' 
n^ge  of  the  dej^ree  of  expansion  that  will  tuke  place  ^^*°"^y 
j^^Ml  a  determinate  nicreaae  of  heat,  from  the  quantity  that  ^o  rule, 
^H^tstnsdrd  by  the  hammer;  much  depends  ou  the  decree 
^^V  oirffttor^  and  polish  uf  the  ot^ike  and  hammer,  and  pro* 
^MUUy  ma  the  heaihi)^  of  the  rod  at  the  lime ;  for  it  ia  neces* 
«qf  to  beat  it  «  Uttte  hotter  than  boiling  water,  otherwi^  it 
wilt  cmck  in  hammering. 

lu  all  tHe«e   expenmentf  it  i^  to  be  i^ndentood,   that  iuntot^:!iidc4 
tiw  ball  of  the  pendulum   was   suspended  by  its  centre;  ^yi**««itw. 
fapl    if  ths  bfdl  be  made  to  rt^t  ou  ita   Iqw^z  edge,  tho 
**'  expauaioa 


5^ '  cmi«K&ixioji  nutnuLom 

acpttficm  mod  coatraetion  of  it  mu&t  b«  takca  iata  i 

5«ppof«d  ob*      I^  ^  ^^^"^  ^^^  opibion  of  8oine.rnecban)ttt»  that  sine  is 
jection  to  sine  ii^  uofit  3ab9t«nce  for  a  conipengatioD*penduluin«  because 
wf^ttiMli^.      Ij^y  y^^^  thought  it  too  Bofk  for  the  purpose^  aiu}  that  af- 
ter being  heated  or  cooled  to  a  considerable  degree^  it  does 
not  retitni  to  its  original  dimeusions.    If  that  was  really 
the  cate*  no  doubt  but  it  would  be  a  general  one  commoa 
to  ail  metals  in  a  greater  or  less  degree ;  but  from  the  ex* 
periments  and  observations  I  have  made  on  zinc  pendulums^ . 
1  am  folljr  satisfied  there  is   no  foundation  whaterer  for 
P^WIolum  at    *^^^  ^^  opinion.     Some  time  in  the  latter  part  of  last  sum* 
irst continually  mer»  1  however  noticed  a  circum&tance,  that  made  me  doubt 
"^^^"^  the  matter*— for  when  I  first  used  my  zinc  pendulum,  I  never 

could  bring  the  clock  to  keep  the  same  rate  two  days  toge- 
ther»  but  it  was  continually  retarded,  whether  I  used  the 
lamp  or  not ;  and  had  I  not  before  observed  a  similar  effect, 
on  a  lever  pendulum,  that  was  made  of  brass  and  steel,  I. 
TbbaMBmoa  sbould  have  ascribed  the  cause  wholly  to  the  softness  of  the. 
i^tothi^a,        zinc  rod;  but  by  constantly  comparing  its  daily  rate  with 
^         obe  that  had  been  goin<>  a  longer  time,  I  found  this  retard* 
ing  property  gradually  wore  off,  and  in  less  than  a  month 
would  become  quite  settled  to  the  rate  that  it  would  after- 
wards keep.     By  subsequent  experiments  with  the  lamp  too^ 
I  have  constantly  found,  that  all  the  pendulums  I  have 
hitherto  tried  kept  precisely  the  same  ra^,  l>oth  during  the- 
time  they  were  heated   (provided  they  were  properly  i^- 
•wmjr  to  the  j^**^)  *"^  afterwards,  as  they  had  done  before.     The  cause 
effect  of  ihe     of  this  retardation  appears  to  roe  to  be,  that  the  points  of 
w>H^of  con-    c®"^*^  ^^  ^^^  different  pieces,  which  compose  the  peadu«~ 
tad  lum,  are  more  closely  connected  after  a  little  time,  than  thej* 

are  at  first;  that  is,  those  points  of  contact  do,  by  the  weight 
of  the  ball,  yield   to   each  other  in  a  bmall  degree,  until 
they  get  a  broader  bearing. 
. .  .      The  advantat^es  of  this  pendulum  are,  1st,  that  from  its 

ihia^etidulum.  simplicity  it  will  never  fail  to  have  the  desired  effect.  2dly> 
That  no  extraordinary  care  is  requisite  in  executing  it* 
adly.  That  the  compensation  may  be  increased  or  diminished 
with  the^greatett  esse,wtthont  stopping  the  clock  more  tbaa 
e  minute,  by^iwikiqg'  fast^onroMhe  sqjeYft  that  keep  ih|( 

rods 


Wn!^  togetbey  ^Mte  the  ndjnstiti^  9CTe#l^fieai«viiif9  taUog 
ciire  to  relirase  it  A^f n  afterwards ;  apd  4thly,  That  it  oaa. 
be  manufactured  for  less  expense  thait  any  other  conpen* 
sation  peodulum  hitherto  published. 

N.  B.  The  compensation  of  this  pendiilain  which  I  noir 
send  to  the  Society  of  Arts  is  property  adjusted,  at  least 
Tery  near  the  truth.  The  ho^es  for  the  adjusting?  screw  ar^ 
made  at  such  a  distance  from  each  other,  that  by  removing 
the  screw  one  hole,  it  will  produce  as  alteration  in  the  go- 
insT  of  the, clock  of  about  a  •quarter  of  a  second  per  day 
with  a  change  of  thirty  degrees  of  Fahrenheit*s  theniioiiit« 
ter- 


s§> 


SIR, 

PERMIT  me  to  state  to  you  the  observations  I  hare 
made  since  my  compensation-pendulum  was  laid  before  the 
Society. 

The  regulator,  with  the  hammered  2inc  rod,  and  ball  orPcnduHna^lA 
forty-six  pounds  weight,  was  firmly  fixed  to  a  brick  wall  «t^^^^*|J|^^ 
the  top  of  my  house.     The  adjustment  of  the  length  of  extremity, 
the  rods,  by  means  of  a  lamp,  was  repeated  as  before* 
Thefie  was,  however,  an  alteration  necessary  to  be  noticed; 
the  ball  of  the  pendulum  rested  on  its  lower  eKtremity,  t»* 
stead  of  being  suspended  by  its  centre.  I  prefer  this  nMthod* 
as  being  less  liable  to  erronr,  if  the  roda should  be  affected 
by  heat  or  cold  quicker  than  the  ball.    The  length  of  the  Lcn^of  sn 
ziiic  rod,  as  ascertained  by  the  lamp,  was  now  found  to  be 
30^  inchesu 

The  clock  was  then  set  to  mean  time,,  and  suffered  to 
go  without  alteration;  Uie  result  is  exhibited  in  the  follow* 
ing  table. 


Errour  of  Clock  tt 

Number  of  Daya 

1^06 

tUaeofsbsenratJuD. 

between  the  Ob- 
seitations. 

Dtllf  latc. 

March  21 

0"    0 

18 

+  0"-    15 

April     8 

+     9-8 

32 

+  0.      Id 

May      10 

+     8-7 

.      16 

+  0-     80 

26 

+  21-     6 

^ 

+  1-     10 

Jane     21 

+  50*    0 

Rata  of 


Increased 


Z«6ngth  of  SBA 
incraiMd. 


MMrsvtATioir  nuDvLvib 

Iiicre&ied  the  covnpenwtion  for  best  and  cold,  8  liolei 
=:4t  inches,  or,  the  length  of  the  diic  rod  to  U  inchet*  The 
dock  was  agaio  set  to  mean  time. 


July.  1 

O'.O 

.96 

«7 

—   9-3 

IS 

Aug.  9 

—  1«-     0 

7 

16 

—  14*     9 

28 

Sep.  13 

—  24^    0 

12 

25 

—  35-     5 

22 

Oct,  17 

—  52-     1 

Xiltiffoiiif.                    July.  1           &\0   .96    '^tr  99 

—  0-  21 

—  0-  ai 

—  0-  34 
-^0-  80 

—  0-  84 


Although  a  thermometer  was  attached   to  the  clocks  I 

cQibId  not  from  a  necessary  attendance  to  business  register 

it  regularly ;  the  difference  of  its  height  in  March  and  June 

'  may  be  taken  at  about  \i2  degree:^,  and  in  July  and  Octo* 

ber  I4>  without  much  errour. 

fropei  length       On  comparing  it  with  the  rate  of  the  clock,  the  compeni>« 
af  sine  tion,  in  the  latter  case,  appears  nearly  as  much  too  great, 

as  it  was  in  the  first  too  small.    The  true  length  of  the 

^nc  rod  ought  to  be  about  23  inches. 

The  length  of  the  sine  rod,  thus  ascertained,  is  1|  inch 
more  than  the  experiment  by  the  lamp  makes  it ;  indeed,  I 
have  always  suspected  there  might  be  some  errour  io  that 
experiment,  on  account  of  the  length  of  the  arc  of  vibration 
being  affected  by  it. 

Hafing  no  means  of  finding  the  time  accurately  but  by 
equal  altitudes,  I  could  not  get  so  many  observations  as 
might  be  wished.  I  trust,  however,  these  will  not  be  Umad 
•Itogctber  usdesf.  V 

I  am  Sir,  ';  - 

-■*■■  *f  ■ 

.  Year  obedient  eervaatv^-' 

HENRY  WAtltk 

■  *■* 

.    .  ''I 

it. 


THE  NT:'    \r;r 


\  f 

r     AS']'  -,  ■  ■•  :  .;r.     ' 

TlLlJt  »  }■  .   • 


AimncOT  Bfucs.  (Hi 


IX.* 

Aeanau  of  a  new  mirtigki  Kwgejbra  fiUimg  Scrtent  wfar 
€  Door;  iy  Mr.  Martih  Fubniss,  No.  12B,  Strmui^. 

SIR,  . 

J.  HE  model  I  hare  herewith  sent  is  my  invention*  I  beg  j^^j^^  fo' « 
l«ve  to  lay  it  before  the  Society  for  ttke  encouragement^  or  door,^ 
Arts,  Manufactures,  and  Commerce,  in  the  hope,  that  they  ^^^  •^ 
will  be  pleased  to  examine  it,  and  find  it  worthy  of  some 
mark  of  their  approbation.  It  is  a  model  for  putting  to- 
gether the  joints  of  a  folding  screen,  so  as  to  Ibid  in 
either  direction  without  admitting  the  smallest  quantity 
of  air;    it  may  likewise  be  appropriated  to  hanging  4i^ 

I  am.  Sir 

Your  humble  senrant, 

M.  FURNISS. 

A  Certificate  from   Messrs.  Wilsons,  cabinet-makers  in  Ha?bssatdsl» 
the  Strand,  testified,  that  Mr.  Fumiss*3  model  for  screens  or 
doors  is  his  own  entire  inrention,  and  has  been  executed  by 
tbem  on  a  high  folding  screen  for  a  lady  in  Baker  street^ 
Portman  square. 


SfffTtnce  to  the  Engrating  of  Mr.  FumisH's  Airtight  Hinge 
/or  a  Door  or  Screen. 

PI.  II,  fig.  9'  A  plan  of  the  joint:  A  B,  two  sides  of  the  l^sKriptSottsf 
icrecn    with  circular  ends,  joined  by  a   piece  of  leather    *  ^*'"*** 
teaching  from  top  to  bottom  fastened  at  C,  and  wrapping 
(like  the  letter  S)  partly  round  the  curve  of  one  fold  of  the 
icreen,  and  partly  round  the  other  to  D,  where  it  is  also 

*  Tius.  of  the  Society  of  Artu,  vol.  XXV,  p.  126.    Ten  guinetS 
^m»  wQVmi  to  Mr,  f  ittiii«  for  this  iaTsntion. 

ftstened: 


4K  *s>tioiv  xnitf* 

ftstened :  E  F,  a  chain  formed  of  bras«  platet  rivetted  tw 
gether,  windint;^  ronnd  in  a  ^oove  from  off  one  fold  of  tbc 
tcrten  on  to  the  other,the  contrary  way  to  the  leather,  so  ■■ 
mntually  to  keep  each   other  stretched  tight,  the  cfaun 
i^ndin^;  on  when  the  leaiher  winds  off,  and  rice  vefHi; 
thus  they  move  smoothly  round  one  another.    G^'ftg.  10, 
a  piece  of   brass  (lefl  out  in  the  last  fipire  in   order  ta  • 
•how  the  chain)    screwed  to  the  centre  of  each   curte  of: 
the  screens  which  forms  the  hinge,  and  by   keeping  fAc 
folds  of  the  screen  at  their  proper  distance  siecurigt  the 
'Ctsy  action  of  the  chains  and  leather,  and  prevents  their-be- 
-ing  overstretched.    H  H,  a  line  of  green -twist  fintencd  ; 
along  the  bottom  of  the  screen,  and  passing  through  a  stir 
•  pie  on  the  joint  at  G,  serving  to  keep  the  screen  antigiit  on 
the^oor. 

Fig.  11  is  an  elevation  showing  the  top  aod  bottom'  j<mils 
-inth  the  same  letters  of  reference. 


REMARK. 

^It  would  freonently  be  a  desirable  convenience  to  hifB 
the  doors  in  the  interior  parts  of  a  house  so  contrivedt  asti 
•pen  either  inwardly  or  outwardly.     Mr.    Furaiss*s  hinf^s 
would  effectually  answer  this  purpose :  but  it  would  be  pro* 
per  to  have  the  opposite  edge  of   the  door  padded,  aril 
could  not  be  made  to  fit  tight,  and  there  must  be  no  ledge' 
for  it  to  abut  against.     A  piece  of  leather  nailed  on  it,  and 
tiien  stuffed  with  wool  or  horse-hair>  might  be  so  adap^df 
as  to  make  this  side  airtight  also,  at  the  same  time  that  it 
would  open  and  shut  freely.     It  is  probable  however,  thst- 
some  inconvenience  might  be  telt  in  applying. Mr.  fur* 
in»'%  hinge  to  a  door,  particularly  if  large- and >lii9ek, 
from  the  strain   upon  it  by  the  weight   occauoDiiig  itHt 
-drag.     The  best  remedy  for  this  would  be  a  couple  >of 
castors  in  4he  foot  of  the  door,  one  near  each  end. '  C 
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Ikscriptmt  of  an  ethuuMiing  Machine  on  the  Prlndpfe  qf 
iht  TiffrmiiiOH    Vacuum:   b^  Dr,  Thomas   Stew  hit 


s 


OME  time  •go  I  wns  enj^p^i  iit  a  series  of  pnpumntic  Chief  dcfbt^ of 

itp(<fi8ieiit4  %*uK  the  air  iiutru*,  wliich  led  in«^   to  cooiiicler  ana^rpucpiti 
*^  *         '  ^  .         vacuum  oem^ 

if  til*  bcsl  aetnt  of  obtji'ming  a  vhcudjii.  The  khwi  im-  \ia^ij£ctiL 
HCffeftkm  vli  Ba  air  putii|i  cuiiHiiitii}  in  lU  not  being  «^Apiii>l-e 
•f  dfordhi^  «  perfect  rticuutu.  Kuch  gtrokeof  ihe  pistoa 
iCBoves  a  portion  of  air  in  the  receiver  ;  but  the  feiuHiuitt^ 
lir  €xpttMl»»  until  it  occnpies  the  sAme  \*o)unie  which  the  ' 
«lK>le  4kf  the  ttMrluded  w  did*  THe  next  stroke  al)«tr»ets 
an  equal  ^umc  oi'  ttir  with  the  former,  but  a$  it  is  now 
Iw  derive^  Uie  real  quantity  i«  smaller;  uud  hencr  every 
mereedttig  rtruke  removes  a  lesi  quantity  of  air  thim  the 
pifcedin^.  The  exhmi*t*on  goes  on,  till  the  elasticity  of 
m\mi  rentaiiis  in  the  rereivei'  in  no  loi!|^er  abb.'  to  0|>en  the 
^vtt  of  the  roaehtnc,  when  it  has  reached  I  lie  utmo.4  li- 
mit* But  even  if  the  machine  wiis  constructed  in  the  mofet 
perfect  matitier  p<ifi«>ible,  it  would  evidently  be  impotisible 
licibtain  a  conjpkttf  vuruum  on  the  piinelplc  of  the  air 
fMifap :  ft>r  its  cftvct  is  expressed  by  a  fmction,  the  value  of 
which »  though  constantly  inereasmg,  nei^r  ftmounts  to 
Cr.    '        '  inoally  approaching  to,  it  never  jcaa 

a  cui  .11. 

Impresised  with  these  objeeliom  to  the  air  pump,  it  occur-  Attempu  ia 
ffd  to  tnr,  thtttt  if  there  i%ay  u  convenient  method  of  niing  **Pf')'?  the  Tor- 
tte  T^rriceHiiin  vacuum,  it  vould  be  prefemble  to  the  com-  caum* 
*ttao  air  pump,  even  when  best  constructed.     AOor  vaHoua 
«tle«ipts,  the  annexed  5i^urc  and  descrijition  Hill  give  an 
M«ft  of  the  machine^  which  I  conceive  well  adapted  to  £iitswer 
the  end  proposed. 
The  object  in  this  machine  U  to  procure  a  vacuum  in  the  Appimus  for 
•  VrceiveT  D,  by  means  of  mercury*  with  which  the  receiver  '*i*^  ptirj^ow 
'  ii  prrviitody  filled.     A   fPI.  1,  fig.  1)  is  u  circular  plate  of 
tbtek  gU9»#  irmly  imbedded  iu  the  wooden  frame  C^  which 


■^      ^  ^ 


04  EXBAUSTIKCI  MACHin* 

it  snpperted  by  the  wooden  pillars  H.  The  surface  of  the 
plate  is  to  be  ground  perfectly  flat.  B  h  an  iron  tubey  ce- 
mented at  its  upper  extremity  in  a  hole  drilled  in  the  plate 
A,  and  having  its  lover  extremity  teriniuuted  at  the  bottom 
of  the  woudtio  tub  C»  by  a  t^top  cock,  which  is  opened  and 
•I)at  by  the  wire  P.  The  length  of  the  tube  ought  to  be 
about  three  feet;  it«  diameter  about  the  size  of  a  common 
barometer  tube.  The  receiver  is  to  be  i;round  in  the  miual 
manner  to  the  plate»  and  to  be  iirted  with  au  air-tight  corer, 
I>  ground  to  its  upper  oritice.  K  is  a  stop  cock,  through 
vbicb  the  external  air  may  be  admitted  when  required*  A 
•light  depression  ought  to  be  made  ia  the  glasa  plate  about 
one  inch  around  G,  that  the  mercury  may  moi-e  readily  de* 
s<;end  through  the  tube.  The  iron  tube  ought  to  reach  . 
tlirough  the  glasit  plate  to  the  bottom  of  the  slight  depres- 
iion  ;  and  its  inside  at  the  top  is  to  be  furnished  with  a  fe- 
male screw,  by  which  the  transferrer,  or  any  other  appara* 
tus  to  be  used  withni  the  receiver,  may  be  fixed  to  the 
plate.  It  is  hardly  necei^sary  to  observe,  that  the  piece  of 
iron  which  screws  into  the  upper  end  of  the  tube  B  must 
be  so  perforated,  as  to  permit  the  easy  descetit  of  the  mejn- 
cury.  The  inside  of  the  tub  E  ou^ht  to  be  coated,  with 
strong  varnish,  to  firevent  the  loss  of  mercury  through  its 
joinings,  and  may  have  a  cover  so  fitted  to  it,  as  to  keep 
out  dust,  though  not  to  exclude  air.  The  lower  extremity 
of  the  tube  B  ought  for  steadiness  to  be  fixed  to  the  bot* 
torn  of  the  tub,  by  a  flanch  and  screws.  The  edges  of  C 
ought  to  project  about  t*o  inches  above  the  glass  plate^  that 
any  mercury  which  falls  over  may  not  be  lost. 

The  transferrer,  fig.  2,  is  made  like  the  plate  A,  and 
fratne  C,  fig.  1.  The  lower  rim  of  a  is  intended  to  reit 
upon  the  edges  of  C,  when  the  iron  screw  6  is  fixed  in  &• 
The  key  of  the  stop-cock,  d,  passes  through  the  lower  rim, 
as^in  the  figure. 
Method  of  us-  To  use  the  exhausting  machine,  draw  off  the  merciiry^ 
ing  the  ma.-  which  is  iu  the  tub  E,  by  th«i  stop-cock  L,  leaving*  just  at 
much  as  wiil  cover  the  extremity  of  the  iron  tube.  Shut 
the  stop-cock  at  M,  pour  iu  )v»ercury  at  G  to  fill  the  tabe^ 
anoint  the  ijliiss  platp  with  hog  s  lard,  place  on  the  receivert 
iill  the  receiver  likewiac.  with  mercury »  aad  then  place  its 

cafer 
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TOffT  I  ou  it.  On  opening  M,  the  mercury  wUl  descend 
by  the  iQbe,  and  le^ive  tlie  receiver  exbtius^ted.  By  !»liuUing 
lliccoek  N,  the  vucuutn  k  rendered  more  secure* 

A  %mmi\  de^cree  of  contrivunee  will  adapt  this  apparatus  Contnvance* 
Id  «m?ry  rxperirnenl,  which  can  be  performed  with  the  com-  ^^I  ^j^  **  *** 
noci  nir  porop.     If  we  wish  to  experiment  on  fluids,  they  nmt^tus,  asoa 


J 


lo»ed  in  a  flask  cif  the  form  of  fig.  3.    The  screw 


a  aids. 


id  lU  TQUi^t  be  perforated  so  as  to  permit  the  descent 

^  the  mercury  when  it  is  iixed  in  G.     A  ground  stopper  of 
l^ttss,  r*  19  to  be  placed  la  the  neck  of  the  flusk,  c,  after  it  h 
iltcd  wiib  the  liquid  to  be  subjected  to  experiment:  the  flusk 
1*1^  be  icrewed  to  the  p!at£  A,  and   when   the  receiver  is 
tiliautletl*  the  stopper  la  to  be  withdrawn  by  the  slidiog^ 
,  fif^*  4,  which  with  Its  g^round  plate  is  ta  be  itubstituted 
L     The  len^^'th  of  the  stoppef  of  the  flusk  will  ali'ord 
for  the  expun^ioQ  of  the  liquid. 
Hlieii  W€  wrish  ta  exhibit  the  pressure  of  the  utmospbere  p  esjmr^ofth* 
by  mmos  ofttieappjiratus,  fii>.  5,  till  both  jars,  and  exhaust  i'iraosphcre 
the®;  force  do*  n  the  flat  buttoot  which  is  screwed  on  the  end  * 

f<f  tlic  fthding  wire,  till  it  covers  the  oritice  of  the  small  jar» 
■lid  Ui^ii  let  the  atmottpheric  air  into  the  outer  receiver,  by 
tb^cock  K*     The  small  receiver  will  adhere  to  the  plate. 

By  limiiar  J»li^ht  change*  in  the  other  usual  apparatus  of 
iii  ur  pump,  they  may  be  adapted  to  the  exhausting  ma» 
chiiie« 

'    f  ^idvantages  of  an  apparatus*  such  as  I  have  now  de-  Adrantag^  of 
d,  over  the  air  pump,  ueem  to  me  of  considerable  ^*^^  ^^JPV^^*'* 
con^^fqufoce. 

J.  l*be  vacuum  will  be  much  more  perfect ;  being  only 
iftt!U*d  by  tjie  small  quantity  of  air  adhenug  to  the  mer- 
cury, or  by  the  couvers^ion  of  the  mercury  into  vapour, 
vhich  im  as  much  as  possible  obviated  by  the  cock  N, 
i.  Tb^re  will  be  a  great  saving  of  manual  labour. 
3*  Exhiiu&tioa  will  be  more  quickly  performed  than  by 
tile  common  pump. 

4*  It  U  more  simple  tlian  the  pump»  and  less  liable  to  be 
dfmofrd* 

$.  The  expense  of  this  macbin&will  not  exceed,  I  appre-  i 
iKnd,  tliatof  one  of  the  best  air  pumps*  while  it  exhausts 
jDort  I  *        Where  nice  chemical  experiments  are  con* 

Vol.   '.  vi^Saw.  IftOa.  F  ductedi 


Trial  of  MM 
rudely  exe- 
cuted. 
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dacted»  a4Krge  supply  of  mercury  is  iodispeiiBabley  for  there 
is  scarcely  a  gas,  which  is  not  more  or  1es»  absorbable  fay 
water.  The  mercury  of  the  exhausting  engine  will  answer 
fcr  the  mercurial  trough  in  the  laboratory,  and  thus  a  con- 
•  Mderafale  portion  of  the  ^expense  of  the  machine  onght  to 
hit  deducted. 

In  some  experiments  I  made  with  a  rude  machine  of  the 
kind  1  have  described,  I  found,  by  anointing  the  plate  and 
edge  of  the  receiver  with  hog*8  lard,  that  I  could  niae  a 
column  of  two  feet  in  height  in  a  receiver  open  at  top»  and 
even  could  move  it  along  on  the  surface  of  the  ground  plate^. 
without  any  mercury  running  out  between  the  plate. anil  f^ 
ceiver.  In  fitting  on  the  top  of  the  receiver,  it  maj  Offers 
ever  be  proper  to  press  gently  with  the  hand  onthaiciiMrf 
till  the  atmospheric  pressure  begins  to  act  on  ikt...-  '' . 
Materials.  N.  B.    The  whole  machine,  and  its  auxiliary  appajjAn, 

must  be  made  of  glass,  wood,  and  iron  or  sted,  on  'USA 
mercur}'  d/^es  not  act.  '^''' 

THO.  STEWART  t%AI|dL. 

Lherpool,  May  12,  1808.  * 


Annotaihny  in  Reply  to  the  Doctw^s  privatlt  Iftftfm 

Though  mercury  has  been  used  for  exhaustion  b^  Jh» 
Clare,  and  Sir  A.  N.  Edelcrantx,  in  air  puiAps  deifpftfd 
in  our  Journal,  and  by  olliers*  I  hate  thought  Dr.  '(WtH's 
contrivance  sufficiently  original,  and  different  .finoai_|hMV 
apparatus,  to  be  inserted. 

WiK 
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Doubts  respecting  some-of  the  reeeMi  Doeirmtf 
In  a  Letter  from  a  Cbfrapomfenfc  ' 


To  Mr.  NICHOLSON. 


.^'  ■«-. 


SIR, 


Durkm^  Auguiigp, 

}<oine  received  l3HOULD.the  following  tcmplitejay  to  the 
'locirincs  of     elementary  doctrines  of  d)Mtlt  genMllj 


t 


%ortby 
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wfMrthy  of  a  place  in  your  valuable  publication,  their  inser-  chance  ques- 
tion will,  I  hope,  elicit  from  yourself,  or  «ome  one  of  your 
mathematical  readers  a  few  words  in  reply,  to  conrince  or 
to  confute  a  mind  on  all  occasions  su^^picious  of  its  own  de« 
dnctioos,  whenever  these  deviate  from  the  opinions  ol'-others,   . 
old  and  learned  in  their  walks  *of  science. 

The  celebrated  de  Moivre,  in  his  work,  Case  the  first, 
issames  the  die  as  a  familiar  and  favourable  subject  for  de- 
mouitiation :  iet  us  follow  him  in  sense,  though  without 
the  adraatage  of  his  identical  words,  as  I  have  not  a  copy 
It  hand. 

•*  Any  one  undertaking,  with  a  die  of  6  sides,  to  caat  an  Chance  of  a 
tee  in  on6  throw,  has  ^  of  the  6  possible  chances  in  his  fa-  single  die. 
four,   and  the   remaining   f   against  him ;    the  whole  6 
chances  being  certainty,  or  at  least  such  in  the  event  of 
continoed  trials.**     Granted-^ 

**  Any  one  undenaking  to  cast  an  ace  in  two  throws  Chance  of  two 
•f  one  die,   has    for  the   first  probability  ^,  as   proved:^  ^^^^ 
dMMiki  die  first  fail,  then  the  second  remains,  which  is  ^ 
fikewise;  bat  the  chance  of  the  first  failing  is  ^,  as  that  of 
it!  succeeding  is  ^;  therefore  the  second  throw  is  only  ^  of  2d  chance  1 
f  for  its  chance  of  success,  which  added  to  the  chance  of  ***'      "   ' 
casting  an  ace  the  tirst  throw,  is  i^  -h  i-  of  f-n  ^  +  ^^  =  A 
^■■f^zz^;  the  tir^t  throw  being  7^^,  the  second  only  ^V" 

Thib  doctrine  I  cannot  grant.     Nothing  can  prevent  him  But  all  the 
of  the  second  throw,  except  his  succeeding  in  the  first  ;'^''*'[^j*'J^*^^^^® 
^erefore,  either  he  has  no  occasion  for  it,  or  he  has  it  in  all  whule. 
its  full  force  and  virtue  of  ^  chance,  from  which  no  circum- 
ttance  can  deduct.     Otherwise  it  must  be  denied,  that  two 
equal  chances  are  twice  as  good  as  one;  and  by  summing 
lip, uncording  to  de  Moivre's  rules,  the  probability  of  casting 
an  ace  in  six  throws  of  one  die,  it  will  of  course  be  found, 
tkat  they  are  below   |,  to  which  they  should  of  course 
amount,  being  the  assumed  sum  of  certainty  on  the  event* 
vpoD  mo  average  of  trials. 

The  cbanceof  throwing  a  head  with  a  halfpenny  in  two  Instance  in  the 
throwa,  according  to  de  Moivre,  is,  for  the  first,  i;  for  the  '^^''y/ '^^^^^ 
•ecoad,  only  f  of  | :  so  that  the  one  U  twico  as  good  as  the 
other,  aod  together  they  4ure  i-  short  ui  probability  of  what 
vas  asfttined  oertMaty,  or  the  amount  of  all  chances. 

F  «  Any 
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Any  of  your  correspondents,  or  yourself,  being  kind 
eoouf^h  to  explain  de  Moivre  to  conTiction,  or  my  opinioa 
to  confutation,  will,  for  I  pursue  but  the  truth,  equally 
oblige.  Sir, 

Your  constant  reader, 

and  most  obedient  senFant, 

OPSIMATH. 


XII. 

Letter  from  a  Correspondent  on  the  late  Discovery  ofMet4ds 
in  the  fixed  Aikaiis. 
SIR, 


Assertion  of      JL  OUR  last  reminds  me  of  some  notes  I  took  at  Oxford, 

Dr  Beddo«,    ^j,  attending  Dr.  Betldoes's  lectures  in  1788,  wherein  he 

that  the  eirths      ...         ?,.  -,  .! 

and  alkalis       said,  that  vital  air  was  u  part  of  the  alkalis  and  earths.    At 

conuined  oxi  ^^  uaqie  lectures,  the  strongest  electricity  was  advised,  fer 

giving  shocks  to  molten  phosphorus,  &c.     Some  years  ago, 

at  a  friend's,  I  saw  a  l)ook  with  essays  by  several  bands— 

Dr.  Beddoes  and  Mr.  Davy  among  others.     It  is  called 

Their  metallic  Contributions,  &c.  1  think;*— be  that  as  it  may,  a  query  is 

"*^"J«  ^on}ec'  started,  whether  tlie  earths  and  alkalis  hold  not  oxigen, 

and  that  they  may  come  to  class  with  metals.     It  is  always 

curious  to  know  who  has  guessed  best.     If  you  have  the 

above  book,  you  may  find  reasons  Jor  opinions  then  seeming 

strange,  and  farther  particulars. 

A.  DILETTANTE. 

Sth  Aug.  1803. 

REMARK. 

Metals  long         '^^^  notion  of  alkalis  being  oxigenated  metals  capable 
ago  supposed   of  being  reduced,  is  much  older  than  the  book  in  question. 
from  ^^rths!^  The  experiments  of  von  Ruprecht  and  Tondi  at  Schemnitx, 
with  the  discussions  which  arose  from  them  among  some  of 
the  most  eminent  chemists,  not  only  in  Germany,  but  in 
Italy  and  France,  are  fresh  in  remembrance.     It  is  certnn, 
that  metals  more  or  less  resembling  iron,  or  phospburet  of 
iron,  were  produced,  in  appearance  from  barytes^  lime,  mag- 
nesia, 
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a,  Kiid  borax ;  and  though  this  was  at  length  supposed 
to  be  refatedy  as  similar  grains  of  metal  were  obtained 
without  either  of  these,  yet  I  believe  in  this  case  an  alkali  An  alkali  al- 
was  always  present.  It  must  be  confessed  however,  the 
metal  produced  by  the  German  chemists  was  extremely  dif- 
ferent from  eittier  of  the  metallic  bases  of  the  alkalis  lately 
diicorered  by  Mr.  Davy. 


XIII. 

Oa  ike  Deeompontion  of  ike  Alkalis.    In  a  Letter  from 
Mr.  William  Cooke. 

To  Mr.  NICHOLSON. 
SIR,  Woleerhampton,  lOthjiify,  1808. 


I 


N  3foor  excellent  Journal  for  January  last,  under  the 
head  Scientific  News,  is  announced  the  decomposition  of  Decompositicm 
the  alkalis,  by  'that  eminent  chemist,  Professor  Davy ;  ^„2u^|2[*^ 
whoie  very  name  almost  deters  one  from  entertaining  a  con- 
trary idem:  but  the  conclusions  drawn  by  him  do  not  appear 
to  me  to  arise  from  the  facts  adduced.  Since  that  time  I 
liave  turned  over  your  Journal,  and  other  publicatioi«:»,  in 
hopes  that  some  one  with  more  leisure  and  abilities  would 
have  pointed  out,  not .|tie  want  of  accuracy  in  his  experi- 
meots,  but  of  clearness  in  the  conclusions  drawn  therefrom ; 
but  not  seeing  any  thing  of  this  kind,  I  have  determined 
to  devote  a  few  minutes  from  business  to  offer  the  following : 
and  if  it  appear  worthy  of  your  notice,  it  is  much  at  your 
Kmce,  from. 

Sir, 

«  Your  most  obedient  servant, 

WILLIAM  COOKE. 

In  Volume  XIX,  page  79,  of  your  Journal,  it  appears.  Moistened  al- 
that  Mr.  Davy  made  moistened  potash,  soda,  &c.  part  of  a  Jj^'glj^*);^!^  j.? . 
gilvaoic  circle,  in  which  situation  oxigen  gas  was  evolved,  and  cle. 

a  substance 
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a  SHbstonce  of  a  metallic  appearance  remained,  which 
denominated  the  base  of  potash,  &c.,  and  possessed,  among 
Pro->eTties  of    Others,  the  following  pi-opertieK.     If  a  globule  were  throwa 
m^"(^**"^   into  water,  or  upon  ice,  a  bright  flame  and  great  heat  were 
produced,  hid  rotten  gas  was  evolved,  and  the  alkali  found 
in  solution;  if  upon  moint  turmeric  paper,  the  same  pbc^ 
Domena  appeared,  with  the  acquirement  of  a  rapid  motioBf 
and  its  counie  marked  with  a  red  or  brown  stain,  proving 
the  reproduction  of  the  alkali.     In  all  which  instances  itk 
stated,  that  this  metal li'  body  has  such  an  affinity  for  oxi« 
gen,  that  it  instantly  decomposes  water,  absorbing  its  oxi- 
gen  (which  regenerates  alkali)  and  its  hidrogen  of  course  is 
AlVali  regene-  set  at  liberty.    But,  if  the  experiments  with  metals  be  faith- 
or^absorbimr"^  fully  reported,  alkalis  are  regenerated  from  these  supposed 
oxigeii.  bases,  either  by  losing  or  absorbing  oxigen.  ^ 

Matter  of  clc-  It  seems  reasonable  to  conclude,  that  the  matter  of  elec- 
trincy  capab:©  tricity  is  as  capable  of  combining  chemically  with  bodies, 
tion.  as  the  matter  of  heat  or  light  is ;  and  tl\at  Mr.  Davy  hat 

found  the  means  of  uniting  another  of  the  simple  combosti* 
bles  with  the  alkalis.  , 
Solphurie  arid      Perhaps  to  say  concentrated  sulphuric  acid  is  a  calorated 
ttccMw  pound  of  Qjj^^j^^  of  sulphur  may  appear  barbarous;  yet  it  is  impossi- 
ble to  form  it  without  the  union  of  caloric,  or  to  dilute  it 
without  the  loss  thereof;  therefore,  as  I  cannot  find  a  more 
New  bodies,     expressive  name  for  these  new  bodies,  I  will  call  them  elec- 
bin  d^Uh"*'    trated  hidrats  of  potash,  soda,  &c. ;  wherein  the  hidrogen 
electricity.        has  so  weak  an  affinity  for  the  alkalis,  that  solution  decom* 
poses  them ;  for  on  coming  into  contact  with  water,   they 
are  so  rapidly  decomposed,  that  the  matter  of  eicctticity 
becomes  visible,  the  hidrogen  takes  the  gaseous  form,  and 
of  course  the  alkali  remains  in  solution. 
In  chemicil  The  importance  of  accounting  for  the  lohole  of  the  sim- 

*n'T  "^^"^  P^**  submitted  toxhemlcal  experiment  cannot  be  too  oftea 
nent  parti ^*^  enforced ;  and  that  experiments  may  be  depended  upon,  it 
should  be  ac-  jg  absolutely  necessary.  The  overlooking  of  this  seems  to 
me  the  only  cause  of  Mr.  Davy^s  miftake :  for,  as  the  alka- 
lis were  moistened,  and  it  is  the  known  property  of  the 
galvanic  fluid  to  decompose  water,  and  as  one  of  its  com- 
ponent  parts  was  evolved,  it  was  absolutely  necessary  to 
inquire  after  the  other;  more  especially,  as  the  body  proi^ 

duced 
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di>eed  mm  foitud  to  be  iucon}patible  with  the  presence  of 
w»ter. 

Tbiiv,  if  the  above  arguments  be  conclusive  [butt  from 
ay  bme  being  nifcessarity  devoted  to  buslne^B,  1  have  not 
^portumty  of  dubmititug  them  to  the  rigorous  test  of  ex* 
penfucntf  as  they  deserve,  or  as  I  could  wibb)»  it  appears^ 
ttwl  ti»Ci€  oew  substances,  instead  of  being  the  buses  of  al- 
|yilU«  mre  compounds  of  arkali  and  hidrogen  united  by  means 
of  the  electric  Hnid. 


XIV. 

On  th^  Quantity  of  Fecnla  in  d{ffereni  VaTietles  of  the  Po^ 
iai'9.    By  Mr,  William  Skrihshike^  Juu. 

SIR,  Wisbecfh  Aug,  12,  1808. 

JLF  Ihc  following  paper,  on  the  quantity  of  fecula  in  the 
diBeicM  vmneties  of  the  solitnum  iulterosum^  which  wa:»  lately 
Rsd  before  a  small  f»octety  of  iiUiloi^phical  amateurs  in  this  Phllo^ophieat ' 
torn,  be  deemt*d  worthy  a  place  in  your  valuable  i^i&cellany^  k^k!^  *t  wis- 
I  sliajl  be  glad  to  have  it  inserted :  aud  shall  soon  foHow 
tUi  op  by  a  second  communication,  on  the  quantity  of  fe- 
cnla procured  I'rora  bome  other  vegetables  of  British  growth^ 
iod  the  economical  purposes^  to  which  they  may  be  ap* 
plied. 

1  remain^  yours,  &c, 

W.  SKRIMSHIRE,  Juk. 

In  the  early  part  of  the  present  summer  I  undertook  a  QunTiiityoffe- 
ieriesof  experiments,  to  ascertain   the   quantity  of  fecula  ^^'*  "*  *^*'*  P**" 
rsntained  in  the  several  varieties  of  the  potato  cultivated  in 
thif  netghbonrhood^  which  I  take  the  liberty  of  laying  be- 
htt  the  society,  for  their  information,  and  as  a  subject  well 
•wthy  of  a  farther  investigation. 

But  as  the  followint^  experiments  were  made  with  the  Fxrermient 
IWi  roots*  and  at  a  time  of  the  year  when  most  of  them  ^^^^  **-** 
vcfttum  grow  log  state,  the  several  results  cbd  be  viewed 

merely 
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itterely  at  approximatioDs  toward  the  truth,  or  at  mnst,  at 
,  showing  the  relative  quantity  of  fecula,  aftbrded  by  the  dif- 

fcrent  varieti«»s  which  were  oiiernted  upon. 
Cau^flos.  When  experiments  are  made  in  the  large  way,  with  the 

fresh  potato,  the  different  decrees  oF  moisture,  which  the 
roots  may  possess,  will  materlaMy  influence  the  results  ;  so 
will  the  form  of  the  yrater,  and.the  force  which  is  employed 
in  gratinp^  them.  Therefore  when  great  accuracy  is  required, 
the  potatoes  should  be  sliced,  dried,  and  ground  to  meal^ 
before  being  subjected  to  experiment. 
Fecula  »o«t         Perhaps  the  greatest  quantity  of  ferula  may  be  procureii 
J^JJ^jj^^JlJly"' in  the  autumn,  aii  soon  as  the  potatoes  nre  dn^  up;  for 
cbanpingto      those  that  have  been  preserved  throutfh  the  winter  are  so 
*^*^*!**"'"f"'*^' disposed  to  vegetate  in  the  spring,  that  they  then  contain 
more  of  the  saccharine  matter  than  they  do  in  the  autumn: 
,    and  this  is  produced  at  the  expense  of  the  fecula,  for  it  is 
probable,  that,  as  the  fecula  absorbs  oxis:en  and  hidrot;en, 
it  parts  with  a  portion  of  its  carbon-,  and  is  thereby  converted 
into  sugar. 
Potftto  tttnets     Another  circumstance,  which  may  very  much  affect  the 
thelumocDher?  ■PP*'*'*^  quantity  of  fecula,  is  its  precise  state  of  dryness 
when  weighed ;  for  it  quickly  attracts  moibture  from  the  at* 
mosphere,  and  therefore  should  always  be  weighed  at  a  cer- 
tain tempeniture,  in  a  dry  room. 
Fecula  dried      •  Jd  the  following  experiments,  the  fecula,  after  being  dried 
in  a  roaster.     j,j  ^j^g  ^p^^  gj,.^  ^3,  placed  for  some  hours  in  a  Rumford 

roaster,  moderately  warm,  and  weighed  as  Sf3on  as  it  was 

taken  out.     This  perhaps  is  o!ve  reason  why  my  produce  is 

generally  below  that  of  Dr.  Pearson,  which  he  communi- 

Sktn  of  the  po- bated  to  the  Board  of  Agriculture,  as' well  as  by  his  not 

tato  included,   ^j^j^g,  ^}^g  g|^jjj  ^f  ^1^^  potatoes  in  his  experiments,  as  I  did 

in  those  which  follow.  .     •        < 

Dr.  Fear*ou'»        From  Dr.  Pearson's  accoynt  we  learn,  that  3500  {jraips 

experimenti     ^f  fresh  potato  root,  commonly  called  the  white  kidnev* 
with  the  kid-    ..,.,,  .*  .  ^ 

ney  potato.      being  dried,  leave  1000  gi  a  ills  : 

•    That  100  parts  of  the  fresh  root,  deprived  of  skin,  afford 

1.  Water 68  to  72 

8.  Meal    32  to  28 

>00       iOO 

Tho 
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The  meal  const^^ts  of  three  substances, 

1.  Starch  or  fexnita 1?  to  15 

2.  Fibrous  matter 9  to    8 

3.  Extract  o*r  aoluble  mucilage  •  •  •  •    6  to    5 

f 
32  ••28 

Thus  100  fiarts  of  fresh  root  afford  from  15  to  1?  of  fine 
dry  fecala*.  » 

The  following  are  the  results  of  my  experiments  made  ^^*J^ 

with  five  pounds  of  each  variety  of  the  potato,  weighed  af-  SkilmihM 

tcr  beioir  washed  clean,  brushed  with  a  hnrd  brush,  and  ^^P«ri™«««« 
.  W6i€  midn, 

wiped  dry  with  a  clean  linen  cloth.     The  root  was  afterward 

grated  in  cold  waters  The  whole  of  the  pulp  and  water 
was  placed  in  a  fine  hair  sieve  to  drain,  and  fresh  water 
poured  over  it,  stirrinsr  up  and  squeezing  it  with  the  hand, 
until  the  water  passed  through  perfectly  clear. 

By  this  operation  almost  the  whole  of  the  fecnla  or  starch 
m  washed  from  the  fibrous  matter,  and  falls  to  the  bottom 
ef  the  vessel  in  the  form  of  a  firm  white  precipitate.  This 
precipitate  was  again  edulcorated  with  water,  and  passed 
tbnm^h  a  fine  silk  sieve,  which  separated  it  still  more  from 
tiie  finer  particles  of  the  pulp.  The  fecula  was  then  al- 
lowed to  settle,  and  being  collected  was  dried  by  a  free  ex- 
posure to  the  air,  on  a  clean  linen  cloth. 

1.     Captain  Hart, 

This  is  a  roundish  white  potato,  with  a  thin  smooth  skin,  Potato  ojled 
of  a  moderate  size,  and  with  but  few  eyes.     When  boiieil  ^*    . 
snd  peeled  it  appears  of  a  yellow  colour ;  its  consistence  is 
nther  close  and  watery,  but  it  is  tolerably  well  flavoured. 

A  peck  weighs  from  14  to  15  lb. 

Five  pounds  weight  afford, 

lb.  oe. 

Fine  fecula  very  white*  • • 9 

Fecula  slightly  discoloured  •  • *  3 

Pulp  dried 6 

Water,  soluble  mucilage,  and  extractive 

matter 3  14 


5    0 
•  Repert.  Arts,  &c.  vol.  Ill,  p.  383. 


2.     Rougk 
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3.    Rough  Red. 

ftoi^li  ltd*  This  16  a  round  red  potato,  of  a  moderate  size,  with  m 

thin  ftkin»  rough  with  minute  fissures  and  scales.  When 
boiled  it  is  very  mealy,  but  has  rather  a  strong  flavour* 

A  peck  weighs  from  13  to  14  lbs* 

Five  pounds  weight  afford, 

lb.  OS. 

Fine  white  fecnia * 7| 

Fecula  discoloured • S| 

Pulp  dried 6^ 

Water,  soluble  mucilage,  and  extractive 

matter 3  15 

5    0 
3.     White  Kidney. 

WkHckidncv.  "^'^  ^^  ^  clean  white  potato,  of  a  tolerable  size,  variooslgr 
shaped,  generally  flattened,  and  often  with  an  indentatKNi 
on  ooe  edge,  giving  it  some  resemblance  to  a  kidney  in  ha 
form.  The  skin  is  rather  thick ;  when  boiled  it  is  not  very 
^lealy,  but  pleasant  flavoured,  and  a  very  good  potato  for 
the  table. 

A  peck  weighs  from  14  to  15  lbs. 

Five  pounds  weight  afibrd, 

lb.  oz. 
Fecula,  the  whole  of  which  was  of  an 

indiflerent  colour* •  •  •  ^j. 

Pulp  dried  slightly  brownf 3{. 

Water,  sol  uble  mucilage,  and  extractive 

matter ••••.• 4  2j. 

i  '    ■ 

5  0 

A.    Mouh<m  White. 

Mnaiton  This  is  an  irregular  shaped  white  potato,  of  a  tolerable 

MhSMc  gi2e.     It  is  sometimes  flattened  like  the  kidney ;  and  in- 

*  This  1  attribute  to  the  potatoes  being  much  grown* 

f  The  roaster,  being  too  bot,  when  the  pulp  was  put  id,  it  was  latKer 
scorched* 

deed 
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deed  its  ^neral  appearance  bears  a  strikmg  resemblance  to 
the  white  kidney  pot^ito.  Its  f^kin  is  rather  thick.  When 
boiled  it  is  very  mealy,  and  remarkably  well  tasted.  It  is 
by  far  the  best  po;ato  xr  the  table. 

A  peck  weighs  abodt  l6  lbs.  ' 

Five  pounds  weight  aiiurd, 

lb.  OS. 

Fine  fecula  very  white ..•..         9 

Ft^ultt  slightly  discoloured 2 J. 

Pulp  dried 51 

Water,  soluble  mucilage,  and  extractive 
matter 3,  141- 

"*  '■ 

5     0 

5.     Yorkshire  Kidney. 

This  is  nothing  like  the  kidney  potato,  and  I  tUuk  was  Yorkshire  kid- 
BiMiamed.      It  is  a  thin,  long,  white  root,  with  severally* 
eyes,  is  very  scabby,  and  has  a  thick  skin.     When  boiled  it 
ii  slightly  mealy,  but  has  a  strong  taste. 

A  peck  weighs  from  14  to  15  lbs*  z 

Five  pounds  weight  aiford, 

lb.  n. 

Fine  fecula  very  white 8} 

Fecula  slightly  discoloured ^ 

Pulp  dried 6^ 

Water,  soluble  mucilage,  and  extractive 

matter • 3  14^. 

5    0 
6.     Hundred  Eyes. 

This  18  a  long  white  potato  of  a  midling  size.     It  has  nu-  Hun^j^^  ^^^ 
Berous  eyes,  with  a  narrow  transiverse  depression  below  each 
^e.    When  boiled  it  has  no  unpleasant  taste,  but  is  rather 
too  close  in  its  consistence  to  be  reckoned  a  good  potato  for 
the  table. 

A  peck  weighs  from  14  to  15  lbs. 

Fiva 
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Five  poandtt  weight  afford, 

lb.  01. 
Fine  white  fecula 8^- 

I>]8Coloured  fecula ^ 

Pulp  dried 6j. 

'  Water,  soluble  mucilage,  and  extractive 

matter • 4    Of 

5     0 

7.    Poor  Man's  Profit,  or  Purple  Red. 

/      pSt'orpur-       '^'^'*  ^*  *  ^*''^®  round  purple  potato,  with  a  thio  skiD. 
plerad.  When  boiled  it  is  hard  und  close,  but  has  no  very  unplea- 

sant taste. 

A  peck  weighs  from  15  to  l6  lbs. 
Five  pounds  v  eight  afford, 

lb.  QZ« 

Fine  fecula  very  white 8 

Very  brown  fecula ^ 

Pulp  dried 5 

Water,  soluble  ^lucilage,  and  extractive 

matter* •• •  4  2)- 
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8.     Ox  IVoble. 

This  is  a  very  large,  round,  white  potato;  but  wbra  it 
grows  extremely  large,  it  is  frequently  found  hollow.  It » 
principally  used  for  feeding  cattle.  When  boiled  it  is  cIom 
and  watery,  with  a  very  strong  taste. 

If  pMectly  sound,  a  peck  usually  weighs  from  15  to  l( 
lbs. 

Five  pounds  weight  afford, 

lb.  oc. 
Fine  white  fecula ^ 6+ 

Fecula  slightly  discoloured  •  •  •  •  • if 

Pulp  dried 8 

Water,  soluble  mucilage,  and  extractive 

matter 3  15} 

5     0 
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XV. 

*  a  Phenomenon^  that  occurred  at  Bussora*     From 
^Tratih  in  Aua  and  /4Jri*:at  btf  the  late  AaaABA^f  Pae« 
iOMS.  Esq,^  Omsul  and FactQT'Marine  at  Scanderocnu 


M> 


ARCH  the  15th,  1775-     At  four  this  afternoon,  the 
nm  Chen  ihintng  bright,  ti  total  darkness  commenced  in  ao 
iattaiit,  wHert  a  dreadful  consternation  seized  every  person 
b  tb<  city  of  Bussrjra,  the  peojde  running  backwcird  and 
fefwrnrd  in  the  streets,  tumbiiiit;  over  one  another,  quite  dis- 
^^■rtfd,  white  those  in  the  hoTij»e9  mn  out  in  amazement^ 
VKlbtiu^  whether  it  were  an  t't!ii|>se,  or  the  end  of  the  world. 
Soon  After  the  black  cloud  ^hich  had  caused  thiii  total  dark- 
Des*,  Kppro.icf)ed  near  the  city,  preceded  by  as  loud  a  noise 
as  I  rver  heard  in  the  grt^atest  storm.     This*  was  succeeded 
W  »uch  a  violent  whirlwind,  mix€d  with  dust,  that  no  mao 
mtlie  streets  could  stand  upon  his  le^;  happy  were  those 
vho  could  6nd,  or  had  already  obtained,  shelter,  while  those 
who  were  iM>t  ^  fortunate  were  obliged  to  throw  themselves 
down  oo  the  spot,  wliere  they  ran  ^reat  risk  of  l>ein^  suffo- 
ctttfd,  OS  the  wind  lafted  full  twenty  minutes,  and  the  total 
'  ^Ns  half  an  hour*     Tl»e  dii^t  was  so  subtile,   and  the 
me  ^o  furious,  that  wevy  room  in  the  Britii^h  factory 
^  with  it,  notwithttandini^  we  had  tlie  precautioa 
dooriand  windows  on  the  tirst  appeanuice  of  the 
■  lid  to  li[^ht  candles. 

I  Kut  Hve  the  cloud  had  passed  the  city,  the  sun 

»ae  out,  no  wind  was  to  be  heard,  nor  di^st  felt, 

quite  Merene  and  calm  a^ain ;  when  all  of  us  iu 

ory  went  on  the  termretand  observed  the  cloud  had 

j    piL!«M!d  over  the  river,   and   was  then    in    Persia, 

wti«fn*  It  seemed  to  cover  full  thirty  mil**!*  iu  breadth  on  the 

|«9d,  but  how  far  in  length  could  not  be  even  guessed  at  : 

it  Acif  aJoug  at  an  amazing  rate,  yet  was  half  an  hour  in 

rrtL-iri*  Q/^^f  the  city.     It  came  from  tlie  north-west,  and 

rxigHt  forward  to  the  south-east. 

luv  orocer^  of  llie  company*^  cruizers  came  on  shore  as 

«K»n  9s  the  cloud  had  passed  their  sihip-i,  and  declared  that 

liirwjiid  WAS  so  violent,  and  the  dust  so  penetrating,  that 

<>i»fnaa  coitid  sf^tand  upon  the  decks;  and  that  after  it  was 

^cr»  crvty  place  bf  low  on  board  the  M^  was*  covered  with 

dofJt*    Stich  a  phenomenon  never  was  known  before^  in  the 

mi-mofv  of  the  oldest  man  now  living  at  Bussora* 
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SCIENTIFIC  NEWS. 
St.  Thomases  and  Guy*s  Hospitals* 

A  HE  autuiBial  Course  of  Lectures  at  these  adjoining 
Hospitals  will  commence  the  beginning  of  October  r  riz. 

At  St.  Thomas's. 

Anatomy  and  the  Opei-atious  of  Surgery,  by  Mr.  Clims 
and  xM r.  Coopke. 

Principles  and  Practice  of  Sorj^y,  by  Mr.  Coopeb* 

At  Guys. 

Practice  of  Medicine,    by    Dr.  Babin^ton   and    Dr« 

CUEET. 

Chemistry,  by  Dr.  Babington,  Dr.  Maecbt,  and  Mr* 
Allen. 

Experimental  Philosophy,  by  Mr.  Allen. 

Theory  of  Medicine,  and  Materia  Medica,  by  Dr.  CuEET 
and  Dr.  Cholmeley. 

Midwifery*  and  Diseases  of  Women  and  Children,  by 
Dr.  Haighton. 

Physiology,  or  Laws  of  the  Animal  (Economy,  by  Dr. 
Haighton. 

Occasional  Clinical  iLectures  on  select  Medical  Cases,  by 
Dr.  Babington,  Dr.  Cuerv,  and  Dr.  Maecet. 

Structure  and  Diseases  of  the  Teeth,  by  Mr.  Fox. 

N.  B.  These  several  lectures  are  so  arranged,  that  uo  two 
of  them  intertere  in  the  hours  of  attendance ;  and  the  whole 
is  calculated  to  form  a  complete  course  of  Medical  and 
Chirurgical  instructions. 

London  Hospital. 

On  Monday,  the  3d  of  October,  Dr.  Buxton  commences 
a  course  of  Lectures  on  the  Theory  and  Practice  of  Medi- 
ciue,  and  one  on  Materia  Medica. 

Mr.  ACCUM*8  Lectures  on  Experimental  Chemistiy  and 
Analytical  Mineralogy,  commence  at  the  Chemical  Labo- 
ratory,  Compton  Street,  Soho,  October  the  18th. 

The  Lectures  on  Experimental  Chemistry  comprise  the 
Practical  Operations  of  the  Scientific  Laboratory,  General 
Rules  to  be  obnerved  in  the  performance  of  £xperiments» 
and  Summary  Expeii mental  Elucidations  of  the  Science  (dT 
Chemical  Philosophy. 

The  Lectures  on  Analytical  Mineralogy  are  devoted  to  tihe 
art  of  distinguishing  minerals,  the  modes  of  examining  them 
by  chemical  at^encies  and  general  processes  of  analysis;  with 
a  summary  view  of  the  nature  of  Mineralogical  Science,  and 
its  application  to  the  useful  arts  and  manufactures. 

Acetmni 
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Afrcmmt  ^f  ihe  Sitnatirm  of  the  TnstrnmeHts  empht^ed  6jf 
Mr.  RonEBT  Banks,  for  the  MtieorologicalJoumaL 

JL  HE  b«roah€teyr»  the  Wight  of  which  U  registered  a^eiy  Baromei-er. 
fcf  Hi  9  A.  M.,  *18  piticed  ut  the  height  of  27  feet  from  the 

L  Now  we  XcATW  tVorn  Dr,  Youn^,  that  the  Tlmoies  CaVcuktioa  cf" 
kin^ham  ^tutrs,  15|  feet  beluw  the  pavement  in  the '^"^  ***^^?*^* 
left  lumd  arcade,  is  43  ftet  above  tlie  level  of  the  sea,  by 
btfooietrical  comparibon  with  the  Seine  and  |the  Mediterra- 
iifin.  But  b€  ob^enes,  that  this  eak'ultition  probably  ^ives 
the  height  loo  ^reat*  Mr.  Briiulley,  levelling  from  Boul- 
ttt^f  Lock  to  Mortlake,  by  order  of  the  City  of  London,  in 
tht^var  1770,  found  the  fall  upon  41  miles  to  be  75^  feet. 
On  tii€  bat  8  mlletf  of  thiit  dtBtunce,  however,  the  full  was 
Mil|r  li  feeU  Now  if  we  allow  the  fall  from  BuckinghaoL 
tft  the  Lower  Hope  to  average  o«ly  1  foot  per  mile^ 
diHereoce  of  level  will  be  at  least  35  f*^et,  Thi«,  added 
42  feett  the  height  of  the  gronad  where  Mr.  Banks^s 
stamU  above  the  Thnuieti  at  Buckingham  stair^^  and 
Tl  fcelj  the  blight  of  the  btiro meter  above  the  grouud,  we 
lUl  have  1(14  feet  for  the  height  of  the  barometer  above  104leec. 
t)w  level  of  the  sen. 

Tbe  thenijometers  hang  5  feet  from  the  ground^  against  Tlienncinetcn* 
iwull  that  ha^  nearly  an  eastern  aspect,  and  la  completely 
i^dtertd  from  the  sun  both  at  it^  back  and  front  tlie  whole 
day«  m  such  a  manner  that  it  cannot  be  afi'ected  by  ittt  heat, 
iTthfr  ifirecl  or  reflected.  Five  are  generally  employed  for 
lie  jiarpoce^  l>ecau«e  it  is  well  known,  if  the  bulbs  be  not 
«l  the  latQe  wze,  they  are  >»ubject  to  vary  a  little  when  the 
teaprratun;  t»  Inken  at  any  stated  hour,  some  ritiing  or  fall- 
ibf  more  qtii<;kty  than  others  from  this  circvimstance,  though 
ilittk  ftoouer  or  later  they  ivuuld  itidicate  the  name  height. 
Far  thtt  reason  a  mean  of  tiicm  is  taken. 

Oaikrr  the  liead  of  weather,  if  any  rain  have  fallen  daring  Wcathfr. 
cWday,  tbr  word  rma  is  inserted  in  the  day  column.  The 
anther  in  the  night  colutun  ia  noted  about  eleven  o'clock, 
F.M,,  atwliich  lime,  U'auy  ram  fall,  rain  \^  set  down;  if 
11  da  not  ratjif  yet  no  stars  are  to  be  seen,  the  word  c/aai/jf 
moicrted;  when  there  is  no  rain,  aud  a  greater  or  less  ouui- 
ha  of  ft«r»  iUt  visibki  it  n  marked  us  fair* 


METEOROLOGICAL  JOURNAL 

Far  AUGUST,  1808, 

Kept  bjT  ROBERT  BANKS,  Mathematical  Instrument  Mak< 
ID  the  Strand,  London. 
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27 
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66 

62 
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Cloudy 
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29 

66 

63 

70 

62 

29(>8 

Fair 

Fair 
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68 

67 

73 
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Ditto 

Ditto 

31 

70 

67 

72 

62 

29-82 

Rain* 

Rain 

AUG. 

1 

68 

65 

75 

60 

29'6^ 

Fair 

Ditto 

2 

69 

65 

78 

60 

29*^3 

Ditto 

Fair 

» 

6i 

64 

69 

60 

3009 

Ditto 

Ditto 

4 

67 

65 

75 

60 

3006 

Ditto 

Ditto 

5 

68 

71 

74 

64 

29  88 

Ditto 

Ditto 

6 

69 

70 

76 

62 

2973 

Ditto 

Ditto 

7 

68 

65 

73 

61 
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Ditto 

Rain 
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65 

72 
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Ditto     < 
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Ditto  : 

10 

62 

64 

71 
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70 
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29-74 
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66 

66 

73 

62 
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Ditto 
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66 

68 

60 
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Rain 
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60 

2970 
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Ditto 
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63 
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63 

63 

69 
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Fair 
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17 

64 

64 

69 

60 
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Fair 

18 

65 

64 

70 

6i 

30-03 

Fair 

Ditto 

19 

64 

64 

t>9 

58 

3<   10 

Ditto 

Ditto 

20 

^ 

65 

71 

68 

30- 15 

Ditto 

Ditto 

21 

65 

66 

72 

62 

30-17 

Ditto 

Ditto 

22 

65 

64 

71 

58 

301 6 

Ditto 

Ditto 

83 

64 

62 

75 

39 

GO- 15 

Cloudy 

Ditto 

24 

65 

62 

72 

58 

30-11 

Fair 

Ditt* 
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63 

63 

68 
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30- 11 

Ditto 

Ditto 

26 

64 

62 

70 

39 

29-86 

Ditto 

Ditto 

*  Hard  rain,  thunder,  an  1  rlyid  lightning  all  the  evening* 
t  Thunder  at  6  P.  M«  t  Thunder. 
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iktkod  of  mMng  a  C^mpasiikn  for  Painting  in  fmiiathm 
^  ik4  mmeieni  Gretiim  Manner^  with  Remarks*  By  Mru 
UaoKEBj  of  Roliingdeanf  near  Brighion** 


I 


SIR, 


Httd  tli€  pTeflsure  to  communicate  to  tbe  Society  for  the  f\r^  attempt 
Eocourmgemeot  of  Arb»,  Manufactures,  aod  Commerce,  in  to  initrate  ihe 
1786^  mhen  Miss  E.  J*  Greealand*  my  inethod  of  painting  ^^^^na*^**** 
la  imitation  of  the  ancient  Greciao   manner  or  eQcaustia 
paiiuiog;  And  io  consec^ueoce,  they  did  me  the  honour  to 
•Ijiidge  to  iO€  the  gold  pallet^  and  aUo  afterward  to  approve 
tt|  »cceaQt  of  the  result  of  above  Bhy  experiments  per  day^ 
which  I  made  during  more  than  four  monthi  io   1792,  in 
the  bope  of  discovering  some  means  of  making  wax,  gum 
Bftsticb,  and  water  unite  like  a  cream,  in  order  to  expedite 
the  formal ioo  of  the  compobition  for  imitating  the  encauitic 
ptietiogv  which  was  published  the  same  year  by  the  Society 

•  Teuif.  ^  the  Society  of  Aitt,  toI.  3f XV,  p.  45.  TKu  Udy's  first 
enoai  pt  her  nnethod  of  p«iating  wk  publuhcd  in  iht  lOih  vd.  of  tht 
flPMik  ef  live  Socttty* 

yau  XXI,  No.  92— Oct.  180S.  O  of 


Sf  AVtIBHT  GRECIilif   OR  ENCAUSTIC  PAlNTfNtf. 

of  Arts.  I  now  take^the  liberty  of  sending  theni  another 
copy,  but  with  some  alterations  and  many  additions,  which 
I  trust  will  be  found  calculated  to  facilitate  and  ioiproTO 
that  method  of  painting,  as  they  have  arisen  from  mnchob« 
tervation  and  reflection  on  several  pictures  I  have  painted 
fince  i  had  last  the  honour  of  addressing  the  Society.  In 
consequence  of  the  application  of  several  gentlemen  of  the 
profession,  I  have  drawn  up  this  paper,  which,  considering 
the  former  attentions  of  the  Society,  I  thought  it  would  be 
proper  for  me  to  ofif'er  first  to  them  for  their  acceptance,  but 
if  they  should  not  think  it  worthy  of  communication,  I 
hope  they  will  pardon  the  intrusion,  and  attribute  it  only  to 
the  sense  of  gratitude  1  feel  for  the  honour  already  confer- 
red on. 

Sir, 
Your  most  obedient  servant, 

EMMA  JANE  HOOKER. 

Method  of  preparing  and  applying  the  composition* 

>iMethodofpre-      pyt  into  a  glazed  earthen  vessel  four  ounces  and  a  half 
•  paring  the  «  i  •  i     •    i  i     i  i^         •        /    • 

«ompo6iiion.  ®*  K""^  arable,  ana  eight  ounces,  or  halt  a  pint  (wme  mea- 
sure) of  cold  spring  water;  when  the  gum  is  dissolved,  stir 
in  seven  ounces  of  gum  niastich,  which  has  been  washed, 
dried,  picked,  and  beaten  fine.  Set  the  earthen  vessel 
'  containing  the  gnni-water,  and  gum  mastich,  over  a  slow 
fire,  continually  stirring  and  beating  them  hard  with  4 
Bpoon,  in  order  to  dissolve  the  gum  mastich  :' when  saffi* 
ciently  boiled,  it  will  no  longer  appear  transparent,  iJtit  will 
become  opaque,  and  stiff,  like  a  paste.  As  soon  as  this  is 
the  case,  and  that  the  gum-water  and  maj^tich  are  quite 
boiling,  without  taking  them  off  the  fire,  add  five  ounces 
of  white  wax,  broken  into  small  piece?*,  stirring  and  beat- 
ing the  different  ingredients  together,  till  the  wax  is  per- 
fectly melted  and  h  is  boiled.  Then  tike  the  composition 
off  the  fire,  as  bulling  it  longer  than  necessary  would  only 
harden  the  wax,  and  prevent  its  mixing  so  well  afterwards 
with  water.  When  the  composition  is  taken  off  the  fire;, 
and  in  the  glazed  earthen  vessel,  it  should  be  beaten  hard, 

and 
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kad  white  hot  (bat  not  boiling)  mix  with  it  by  decrees  m 
fknt  (wine  meuisfire)  or  siixteeti  ounces  more  ui  cold  sjifin^ 
wilef,  then  «train  the  compowiliou,  as  gome  dirt  will  Loil  out 
Ht  the  ^uin  tfi^iitich,  and  |>ut  it  inlo  botllt's:  the  comjiofi*^ 
1i#n,  if  properly  mudcs  ^liould  b^  like  h  cream,  and  the  eo* 
kmrVf  Xkhen  mixed  with  it»  as  stuooth  af»  with  oil* 

The  method  of  Vis\ug  it  is,  to  itji>£  with  the  composition,  Motbod  af  u^ 
Upon  *tn  eartyten  jjull«:'t,  s^tidi  colours  in  powd?;r  as  are  used  *^*  ^'* 
)0  fjAiutiag  with  cyi(;  and  ^uch  a  qunntity  f^  the  composl* 
fiM  i*  to  bt?  mixed  with  the  colours,  as  to  render  them  of 
(b*  n-ual  ron*ji*teiicy  of  oil  colours;  then  paint  uith  fait 
"^aitr.  The  colours  when  raised  i%ith  the  conipoMlion  may 
Be  imd  on  either  thick  or  thin,  as  Towy  best  suit  your  sub- 
ject; on  which  opt'ounl*  this  coiiiposition  is  vt^ry  advantage- 
0US  where  uny  particnlar  transparency  of  colouring  is  re* 
qoired  ;  but  in  mot«t  Ci»ses  it  *uidwera  best,  if  the  colijurs  be 
laid  on  thirk»  and  they  require  the  s-ame  use  of  the  brush, 
is  If  painting  with  body  colours,  and  the  sam^^  brunhes  as 
mt^  in  oil  painting.  The  colours,  if  irfown  dry,  when  mited  f*'^  colooii 


with  the  composition,  may  be  used  by  puttint^  a  Utile  fair 


roay  be  mow* 


pain  ting  ■ 


Witer  over  them;  but  it  is  less  trouble  to  put  some  wntertr  when 
vbffi  the  colours  are  observed  to  be  g^rowing  dry.    In  [mint-  ^^^"^^^^'7' 
iof  with  this  compost tiqu  the  colours  blend  without  tlttfiruEty 
wet*  and  even  when  dry  the  tints  may  cjiMly  he  united 
means   of   a   brush  and  a  very  amaU  quantity  of    fair 
titer. 

M^en  the  painting  is  finished,  put  some  white  w^ax  into  w,ir  tob«ip' 
i  rUzed  earthen  vessel  over  a  slow  fire,  and  whin  mcHedj  py\^'\^'>  «h« 
hat  not  boilifig^,  with  a  hard  brush  cover  the  pn  in  ting  with 
file  wax,  and  *hen  cold  take  a  mtjderatily  hot  iron,  Buch  as 
il  used  foh  ironing  linen,  and  so  cold  as  not  to  hi*is,  if 
Kvached  with  any  thin^  wet,  and  draw  il  lightly  over  the 
The  painting  «ill  appear  as  if  under  a  c luud  ttll  the 
't$  pcifcetly  cold,  as  well  a^  whatever  the  picture  is 
piinted  upon;  but  if,  when  so,  the  painting  should  not  ap- 
p^r  sufficiently  dear,  it  may  be  held  before  the  fire,  ^o  fee 
It  Is  to  melt  the  wax  but  slowly  ;  or  tlie  wax  may  hk 
hy  boldine  **  ^^^  poker  at  such  a  dit^tance  as  to  melt 
i  ftMjf  «pedally  «uch  parts  of  the  picltire  as  ihonid  not 
G  2  appear 


ippemr  suffirienllv  transparent  or  bnlliant:  for  the  nftener 
heat  m  appiipd  to  the  picture,  the  ifr**ater  will  be  the  trao** 
p«reiicy  and  bnllianry  of  ri\1ouniig:  hut  the  contra nr  effect 
ivouid  be  produced,  if  too  sudi^leii  or  too  great  »  decree  of 
heat  was  applied,  or  for  too  loug  a  time,  as  it  would  6mw 
the  wax  too  much  to  the  surface,  and  might  likewise  crack 
the  paint.  Should  the  coat  of  v*ax,  put  over  the  pninting 
when  finiiihecl,  appear  in  any  part  uneven »  it  niay  be  reme- 
died by  drawiu*^  a  moderately  hot  iron  over  it  a^iin  as  be* 
fore  mi^ntioued,  or  even  by  scrapinp;  the  wax  with  a  knife: 
ftnd  ihould  the  wuk  by  too  greiit  or  too  long  an  application 
of  heat  form  into  bubbles  at  particular  places,  by  applying 
m  poker  heated^  or  even  a  tobacco-pipe  made  hot»  the  bub- 
bles would  subside  i  or  such  defects  mny  be  removed  by 
drawing  any  thing  hard  over  the  wax»  which  would  close  any 
emiiU  cavitiet.  When  the  picture  is  coldj  rub  it  with  a  fint 
liaeQ  cloth. 
Wood,  can*  Paintings  may  be  executed  in  this  manner  upon  wood 
J*!**  ^J*"j  (having  tir^t  pieces  of  wood  let  in  behind,  across  the  graia 
lerot'Pirismay  of  the  wood,  to  prevent  its  warping),  canvass,  card»  or  plas* 
je  painted  on  j^^  ^^j*  Parii.  The  plaster  of  Faris  would  require  no  otbet 
preparation  than  mixin||  some  fine  plaster  of  Paris  in  p»ow* 
der  with  cold  water  the  thickness  of  a  cream  *,  then  put  it  on 
a  looking-glftBS,  having  first  made  a  frame  of  bees  wax  on 
the  looking-glass  the  form  and  thickness  yon  would  wish 
the  plai»ter  of  Paris  to  be  of,  and  when  dry  take  it  ofiP,  and 
there  will  be  a  vary  smooth  burface  to  paint  upon.  Wood 
and  canva«s  are  best  covered  with  some  gray  tint  mixed 
with  the  same  composition  of  gum  arabic,  gum  mafticfap 
and  wax,  ^lud  of  the  same  sort  of  colours  as  before  men* 
tioned|  before  the  design  is  begun,  in  order  l#  cover  the 
grain  of  the  wood  or  the  threads  of  the  canvass, 
A  compMtiion  Puinttng^  may  also  be  done  in  the  same  manner  with  onlf 
witiKitit  wax.  gum-water  and  gum  masticb,  prepared  the  same  way  as  the 
mastich  and  wax ;  but  instead  of  putting  seven  ounces  of 
xnastich,  and  when  boiling,  adding  five  ounces  of  wax,  mix 
twelve  otmces  of  gum  mmstich  with  the  gum-water,  prepared 
as  mentioned  in  the  first  part  of  this  receipt:  before  it  is  put 
an  the  fiiej  and  wben  iafficiently  boiled  and  beaten,  and 

a  littlt 
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A  Kttle  celd»  stir  in  by  degrees  twelve  ounces,  or  three  qUfiT* 
ten  of  a  pint  (wine  measure)  of  cold  apriog  water,  and  af- 
terwsirfl  strain  iL 
It  would  he  equally  practtciible  painting  with  wax  sToni^t  ^  coftj^tloa 


4 


without  tha 


dj«0t»l%'€<i  in  guin*water  in  the  following  manner.  Take 
twelve  <>aDCe!^t  or  three  qiiHrters  of  a  pint  (wrine  measure)  of 
eo^d  spnn^  water,  and  four  onnce^i  and  a  half  of  ^uni  ara- 
ble, pat  them  into  a  ^fazed  earthen  veissel,  and  when  the 
gum  i«  dissolved,  add  ei^^ht  ounces  of  wjilte  Fax,  Put  the 
cartheit  vessel  with  rhe  ^um- water  and  wux  upon  a  slow 
ire«  and  stir  them  till  the  wht  h  disKolv^J,  and  has  lioilod 
•  few  miotites:  then  taVe  them  off  the  fire  and  throw  them 
iato  a  ba^in,  as  by  rem  wining  in  t  be  hot  earthen  vessel  tht 
ariK  would  I'H'Come  rather  hard  *  beat  the  ^um-water  i^nd 
«ai  till  quite  cold.  As  there  h  but  a  sjiail  proportion  of 
water  in  comparison  to  the  quantity  of  ^um  and  wax,  jt 
IHMild  b«  nei'€5.*4ry  in  mrxins^  llm  cotr position  with  the  co* 
lourft,  to  put  uls^>  some  fyir  water*  ^houtd  the  compoiiitloQ 
!  SO  mad**  as  to  orrasion  the  ingredients  to  separate  in  the 
i^tle,  it  wi  I  become  equally  serviceable,  if  a|iaken  before 

with  the  coloon*. 
1  had  lately  i«n  opportunity  of  diMJOvenn^,  that  the  com*  The  coroposl* 
ution  which  had  rt-mained  in  a  bottle  ijiure  the  year  I7i*i,  l?'*'L  ^'*"^'  *'^ 
"u  which  time  it  hud  grown  pry  and  become  as  solid  a  »ub*  but  mav  be 
itaoce  as  wax,  returned  to  a  crearalike  cousiBleiice,  and  be-  '"ftfiied»fi«A 
came  a^iti  tn  ^  pro|»er  a  state  to  mix  with  tpioursi  as  wneo 
it  was  first  made,  by  putting  a  ifttle  cold  water  upon  itp 
and  sttfiering   it  to  remain  un  a  bhort  time.     I  altio  lately 
found  some  of  the  mixture  composed  of  only  gum  arable 
water  and  |^m  mastich,  of  which  I  sent  a  specimen  to  tht 
Society  of  Arts  In  17^^  *  it  was  become  dry»  and  had  much 
die  appearance  and  coubi^tency  ot  horn,     I  found,   on  let# 
tfsg  !>oine  cold  water  remain  over  it,  that  it  became  as  fit 
Ik  paiotiog  with|  as  when  the  coaapositioa  was  first  pre* 
pared. 
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Qh  OxaUc  4czd.  By  Thomas  Thomson,  M.  f).  f'  R*  S. 
Ed.  Communiiated  by  Charles  Hatchstt,  E^ 
JF.R.S. 

(Concluded^Jromp.  32.^ 
IV.     Composition  of  Oxalic  Acid. 

Compositnn      JL  HE  knowledge  of  the  relative  weit^hts  of  the  eleaijent^ 

oio.ahcacici.   ^iji^^j^  coiii^oae  oxalic  acid,  though  ot    importance,  is  not 

suffii  ieiit  to  convey  a  clear  idea  of  this  compound,  and  ia 

what  respect  it  diriers  from  tartaric  acid,  alcohol,  sugar,  and 

various  other   holies   possessing  \t\y    different  properties, 

tlioiiij;h  composed  of  the  very  bame  elements  in  different 

proportions. 

Elements  al-         It  has  been  ascertained,  by  numerous  ad  decisive  expe- 

ways  romUne   p,„^»Qts   that  elementary  bodies  always  enter  into  combina** 

in  flettrni.nate  ^  ^ 

proporuoils       tion*  in  determinate  proportion?,  which  may  be  represented 

^  '^       t'^        by  numbers.     For  example,  the  numbers  which  correspond 
expressed  i>y        •       -  /  *^ 

to  the  four  elements,  oxigen,  azote^  carbon,  and  hidrogen, 
are  the  following-: 

Oxigen 6 

Azote. 15 

Carbon 4'5 

HidrOj^en  • 1 

Now,  in  all  compounds  consisiin;j  of  thesg  in^edients,  the 
proportion  of  the  different  constituents  may  always  be  re- 
presented by  these  numbers,  or  by  multiples  of  them; 
thus,  the  composition  of  the  following  substances  may  bf 
thus  stated. 

Azote. 


expressed  uy 
nufubers. 


taunce. 


g?ri,  (a'b.)n, 


Compounds  of  Water  .  • 

Carboiiic  oxide 

Garlio   ic  acid 

Carbu retted  hjdro^en 

Olefiant  t^as 

Nitrnus  <;as' 

r^it  •<•  a(  d 

Kilrous  oxide  • 


Oxigen. 

Hldrop.-n 

Carbon. 

6 
6 

+  1 

+  45 

2X6 

+  4-5 

2X1 

+  4-5 

6 

'  1 

+  4-5 

2X0' 
6 

+  5 
+  2X5 

From 


Fro«D  the  Icnowledf^e  of  this  curioiia  law,  it  is  clifficuU  to  Thw*  noin- 
•foid  coQcluding,  that  each  of  these  elements  consUti  of  p^fgjteni  ihe 
•ti>ma  of  dctennmate  weight,  which  combine  according  to  ^<^»giit  of  ihtir 
ctrtm  fi^ed  pro  portions,  and  that  the  numbers  above  given  Jgrot.  ** 
trpirftient  the  relative  weights  of  these  atoms  reijirctively. 
Thus,  sn  atom  of  oxigen  weighs  six,  an  atom  of  hidiogeci 
one,  ^^c.     Water  i»  composed  of  one  atom  of  oxi^n,  and 
QQe  atom  of  hidrogen;  carbonic  acid  of  two  atoms  of  oxi- 
gen, and  one  of  carbon,  Sec.     This  curious  theor)%  which 
promia^s  to  throw  an  unexpected    light  on   the  obscurest 
part*  of  cheiiii!»trT>  belon&^^  to  Mr,  Dalton.     I  have  eLe* 
where  illustrated  it  »t  considerable  leii^ttk*, 

Thr  taaie  law  hold^  with  respect  to  the  salts.     The  acids  Thes^merlaw 
tod  bilges  always  combine  in  determinate  proportions.     We   ^^^^     "• 
nay  affix  numbers  to  all  I  he  acid^  and  bii&ett,  which  num« 
bers,  or  their  mniliples,  t^iil  represent  all  the  combitiHtiuni 
into  which  tliese  bodies  enter.     So.ne  of  these  miuibers  are 
fireo  In  the  following  table : 

*    datphuric  acid  •  •  33  Barytes  -.-...*.  67 

Munattc  acid  •  *  18  Sodt<  * 24 

Carbonic ticid  •  •  J 6*5  Lime    ...*....  23 

Kitric  acid   •  •  ••  17  Ammonia 6 

These  numbers  may  be  conceived  to  represent  the  relative 
weights  of  an  integratjl  particle  of  each  of  thtse  snbj^tmices; 
formed  on  the  suppo-itioii,  tnat  un  atom  of  hi<^iro^vn  weighs 
1.  It  follows  etpifilly  from  this  luw,  tli*it  the  acid«*  aud  CoroLIary, 
bate*  combine  particle  with  particle,  or  a  certnin  d^-tcrnii- 
nate  number  of  particle<»  of  the  otie  with  a  piirticle  of  the 
Other. 

Ooe  of  the  mo^timportant    paints  in  the  investigalirvn  of  ^"•^k^it  of  li^ 
iq^mpOTind  bodies  is.  toasrertain  the  number,  whith  diMjntes  ^.^^  J   ^t^ieci 
die  w^^t  of  aa  iiite^riidt  particle  of  each  of  thf  m,  that  of  of  iuiporunca. 
iO  atom  of  hidroijen  bein^  one;  fwcunse  this  utmibcr,  or  a 
multiple  of  It,  repr^«eut8  the  weight  t»f  Kucb,  which  enters 
tnlo  all  conibiuatioin» ;  and  because  it  ridable:  u^  to  i  ^Uiuaie 
the  number  of  elementary  atoms,  of  whicii  each  i*coun*0'»ed« 
Fruui  a  careful  compariiion  of  the  tuble  of  oxalatt^b,  ^iveu  in 
iprecfdia^  pert  of  this  puper»  with  the  weight  of  the  dif* 

»  See  ^TftiHi  oT  Cheatlilryi  lU,  424,  ^,  34  £ditixra. 

ferent 


gg  #V  OtALTC  ACtD* 

ferent  baset  already  determined^,  it  appeari,  that  the  welgbf 
of  an  integrant  particle  of  oxalic  acid  taunt  be  r^pre«eattd 
by  the  number  395. 
Ip^ifimnt  f«f-        Kow,  nhat  tiumber  of  atome  of  oxigeii,  carbon,  and  hi» 
drogen»  go  to  constitute  an  integniiit  particle  of  ojialic  m  id  i 


i 


We  have  H!»gij*ned  the  relativr  weights  of  each  of  these 
atoms,  and  we  have  a?^certained  the  relative  jirnpo  lioua  of 
the  respective  elements  of  oxalic  acid.  From  the^e  data  it  V 
ib  easy  to  soke  the  problem*  An  integrant  part  tele  of  oxa* 
lie  acid  cotiBisti  of  9  a^tums  couibiut^d  to^eiheri  oameiy»  4 
atoms  of  oxigen,  3  of  carbon,  and  2  of  hidrogeu* 

4  atomi  of  oici^en  weigh* 4  X  ^      z:  94 

3  atoms  of  carbon •  •  3  X  4*5  ^  I3'S 

5  atomi  of  hidrogeu ^Xl    ~i 


Total  *•--.• 39-^ 

which  together  make  ttp  the  weight  of  aa  integraat  particle 
of  oxalic  acid. 
Component  According  to  these  proportioni,  100  parts  of  oxalic  add  if 

*^Ui«.  Oxigen. 6l 

CarlKin 34 

I  Hidrogen .  t  •  t  -  • 5 


\ 

I 


100 
nwmhers  which  do  not  indeerl  exactly  correspond  with  the 
revolt  of  the  preceding  anulvMs,  but  which  apprcwich  fufB* 
dently  near  it,  to  give  the  rea^ioning  employed  considerable 
probability  at  least,  if  it  docs  not  lead  lo  certainty, 
©eemopofifion      We  may  now  examine  the  decom  posit  ion   which  takes 
^T*'*lfcat     P^*^^>  ''^<*n   oxalate  ef  lime  is   exposed  to  heat.      1  et  an 
taipltincd.        atom  of  o\igen  he  w^  an  atom  of  carbon  c,  and  an  atom  of 
nidrogen,  A.     An  inlegrant  particle  of  oxalic  acid  may  he 
^  repre*ent«Ml  by  4  t<^  -4-  3  c  -\-  '2  k.     We  may  represent  the 

I  compo*.ition  and  weight  of  an  integrant  particle  of  each  of 

B  the  substancefi  into  which  oxalic  acid  is  decomposed  l^ 

m^^  heat,  by  the  following  symbols  and  numbers  r 

L 


•  Fot  Aest  we>l  ts,  and  ttie  method  of  dei«r mining  thein,  I  refer  t!i# 
reader  to  my  Sj^tc^  oi  C  e<nL^Trj,  .d  Edk  lOit,  111,  6 1 9.  The  numbeif 
wbkh  I  hate  umit  a^fi^ned  are,  I  am  pcriusded^  ritber  too  low. 

Caibooic 


I 


d 


Carbonic  add  .  •  •  -  •  ♦^  w  +  e   weight*  •  16*S 
Carburettetl  hidroges    c  +  2A  ••-•••     6'5 

C^rboDiG oxide tir+^      *•*•••   lO'S 

Water  **■•*•••••••    lo-V'A      *•••••     7 

Charcoal  •••• c      4*5 


We  may  now  conceive  3  particlea  of  oxalic  add  to  be  de- 
composed at  once,  and  to  resolve  themselves  into  these  sub- 

ttauoes,  in  tbe  following  proportions : 

4  particles  of  carbonic  acid  ••»*••  ^    8  to  +  4  c 

5  particles  of  carburetted  hidrogen  =  ^  c  4^  4  A 
t  part  ides  of  carbonic  oxide*  ••••  *  -r    S«?+2c 

2  jiertide?*  of  water • ^     Sto  +2A 

)  particle  of  charc<ial zz  t  c 


12w  H-  9<*  +  6A 


Tata!  - .  •  - 
i  particles  of  oxalic  acid.  •  •  • 

We  se«  that  such  a  decompoaitton  ia  possible.  It  remains 
aolj  therefore  to  see,  whether  the  weights  of  these  «u b- 
Hmeei^  which  rcAu it  from  tbb  hypothesis,  correspond  with 
tike  preceding  analysis*     Now^ 

4  partides  of  carbonic  acid  weigh  •  •  •  ♦  4  X  l6'5  —  66 
^  ■  .  carbu retted  hidrogen  ••  2  X    6"5  =r  IS 

2  "^  — ^  ■      -i-  carbonic  acid  ♦•#•*.••••  2  X   10'5  ^  21 

^  —  — water •••  2x7     n  14 

1    ■      ■  charcoal • •  4*5^    4'5 


Total. 


113*5 


Redticing  these  proportions  to  100  parts  of  acid,  and 
j«ABi[Tg  together  the  two  iu^ammable  gasses,  the  numben 
come  oDt  as  follows  : 

Carbonic  arid •••••*  55*70  we  actually  obtained  59*53 

,      Itiflammable  air*  •  *  *  S9*6j  .  ....«•«•.«•<«««•  $4*S8 

]      Water 11  81 ll'Sl 

Charcoal  •»••••••••     3-80 • ••••  4*68 


100*00 


100*00 


8& 


Ic  tf  impotitble  to  expect  exact  correspondence  between  ^^fYwtHeslf 
tlkCthtfOr?  and  auBlytiSj  till  the  numbers  representing:  tht  *»<i^woes4f 

weighta 


i 
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w€ight#  of  the  ^f^menUiry  atonjs  be  arc€rtahi^  with  mm^ 
ngrd  accurucy,  U)na  \ut5  hilh^ rie  been  done,  I  Mit&siect  my* 
BcU  with  taking  the  ueurcsst  round  numbers,  ^bich  are  luf- 
ficient  ftt  lea&t  to  i^w  «a  evident  approxixuatiou  to  the  pro* 
portions  obtuiDe4  by  exp^rimeut. 


V*     Composition  of  Svgar,  cttd  Formnihn  a/  Oxatic  Avid* 


Composition  of 
tu^ir  anH  fur- 
aiirinn  of 


d.T 


f#00  grains  of 
•Uf  4r  treated 
ivitli  nUric 


116  t^\m  of 
oxalic  acid 


ttca 

;tfai 


When  a  cotDpound  body  is  deeompo?od,  and  resolvtd  iot" 
a  number  of  new  subtitiiuces,  the  products  are  almost  nU 
ways  dmpkT,  or  couhist  of  uitegratit  particles  conipofed  of 
fewer  atoms  than  the  integrant  particles  of  the  ori^iim 
body.     Tfuis,  thoui^h  oxalic  arid  Is  composed  of  9  atomi^ 
none  of  the  prodncts  evolved,  when  that  acid  i»  decompo 
by  lieat,  contain  more  than  3  atoms,     Heuce  it  ia»  probublc 
that  su^ar  is  a  more  compound   bod^  than  oxuiic  acid,  be 
catlap  nitric  acid  resolve£  it  into  a  t-ariety  of  new  conapouudit| 
one  of  which  is  oxalic  acid-     It  may  be  woilli  while  tu  ex* 
limine  the  action  of  nitric  acid  on  ^u^ar,  and  the  torcuatka 
of  oxahc  acid  J  more  closely  than  has  liithcrto  been  done,  - 
the  investigution  will   furnish  bome  data  for  estimating  l 
(Composition  of  jiuijar. 

Two  Ijundred  grains  of  pure  crystallized  sngar,  heUng 
treated  with  diluted  nitric  acid  in  tiie  usual  way,  yielded 
•200  cubic  inches  of  carbonic  acid,  64  cubic  inehe*  of  nitrous 
gas,  and  70  cuViic  Hiche:»  of  azotic  ^at^.  But  these  numbenj 
though  the  result  of  a  good  many  experiments,  are  not  tobe^ 
considered  as  very  exact.  The  uncertainly  defiends  n^^oQ 
the  property,  which  the  solution  hast  ©f  producing  more 
{{as  afXer  the  sugar  is  decomposed,  at  the  expense  of  ihi 
oxalic  acid  formed.  Hqw  it  is  difficult  to  stop  at  th^ 
cifeC  point. 

The  whole  weight  of  osalic  acid,  which  can  be  obtains 
from  "200  g^rains  of  sugar,  amounts  to  ll6  grains.     If  til 

experiment  be  properly  conducted^  the  wimle  of  the  su£ 
is  dccompoi»ed,  or  at  leai>t  the  ipiautity  of  residuary 
is  small* 

From  the  preceding*  statement,  there  13  reason  to  conclScI 
that  lao  grains  of  sugari  yih^u  decomposed  by  aitric  acid 

yieldf 


0v  i^}f.khte  icif^ 
^»  Oxalic  acid  crystuUsS  grujns»prreal  acid« 


5t 


45  Oxallcandcj 

2.  Curbuoictu:  d  ]  Op  cubic  iRcbes,  equivalent  to  46'5 :  *^  ^ 

afbile  there  are  evolved  olimu^ly^  by  the  decooi position  o^ 
the  nitric  acid, 

1*   Azotic  ^s  35  cubic  iwches,  equivalent  to  I0*6i 
S.  NUrau^  ga^3^2  cubic  inches  equivalent  to   10*85 

No<r,  as  nitric  arid  contains  no  carbon,  it*  is  obviotis, 
fiint  the  oialic  aeid  farmed,  and  the  carbonic  acid  evolved, 
most  tiontain  the  whole  carbon  contaioud  in  100  grains  of 

45     grains  of  oxalic  acid  contaiq  of  qarbon     14*40 
46-5  graiuit  of  carbonic  acid  contain  of  ditto     13*Ot2 

Total ^7-49 

therefore  100  grains  of  sugar  contain  271  grains  of  carbon*  irKJ^iiiraTcoii* 

The  azotic  itiah  and  nitrous  ^aa  mu!?t  have  been  originally  tdtn27  i>cai- 
pDthe  state  of  nitric  acid^  and  muht  have  given  out  oxi^sjeu    ^^* 
^beu  they  were  evolved.     But  nitric  acid  is  composed  of 


Azote 

Kitrous  ga& 


Oxigen* 
10-G2   +   25 

10-85  +      4*5 


2ij*5 


in^teretore  they  must  have  parted  with  29*5  grains  of  oxh 
We  are  at  liberty  to  suppo^,  that  the  whole  of  this 
en  went  to  the  formation  of  carbonic  ucid.     Now,  46*5 
it  curbonic  atid  are  composed  of 

Grains, 

Oxigen-*** 38-5 

Caibon «•••«••    i;^0 

4&-5 

Prom  thin  it  appears,  that  in  the  carbonic  acid  there  were  Apparent  mr- 
utift  of  oxi^e^x  more  iban  was  luniished  by  the  nitric  P'"^  o^^*^* 

f  CO  ft^s  I  am  disposed  to  ascribe  this  surplus  to  cr- 
Itn  the  experiments  and  to  beliere,  that  the  whole  of 
^  oxtgeu  of  the  Qjirbonic  ucid  wae  fumiihed  by  the  nitric 

ftcid* 


W^  Oir  6XiltC  AC70.  1 

L «cid.       This  being  admilted,  it  followi,  that  the  emrboQ 

^^^  of  the  carbonic  add,  and   the  whole  constirQenU  of  iht 

^^B  cxalic  acid»  were  fiiraished   by  the  sugar.     These  arc 

^^m  follows: 

^^^1  Grainiu 

^^K  Carbon •••••««•••.  i27*5 

^^V                            Oxfi^en  in  45  ^rnins  oxalic  acid  •••#»•    g8*8 
^^m  Hidrogea  in  ditu>* * 1*8 

^^  58*1 

ff  this  total  be  stibstracted  from  the  TOO  grains  of  tuf^ 

fritopre*       used,  there  will   be  a  remainder  of  41*9  grainfi*      A^  this 

|uffl«d  toot  1         * ► 

lonaetL  qoanliiy  of  the  suj^ar  has  disappeared,  and  h  no  where  tOtj 

be  found  nmont^  the  products,  we  innst  suppose,  that  it  hiM 

L  assiiifipd  the  fbriD  of  Wftter.     Now  41*9  grains  of  water  are 

■^^  composed  of 

^^m  Oxigen- »•.  35-9 

^^V  llidrcigea  *  •  ^ 6 

^^^  .  Add  in  ST  these  quantities  to  the  preceding  products,  wc 

P  tain  the  conapotfitioii  of  sugar,  as  follows: 

Comftoofnt  Oxigen   •  •  •  #  •  •  •  •  f  ?   64'J 

^*m  af  *y  t^r.  |.^^^^^^   ,.,,...,..   97.5 

llidrogen*  >••••••••     7*S 

100-0 

Thk  cannot  be      Though  the  process  of  reaKining,  which  led  to  this  tnalfv 
fr     ^  ij'i  mu     g*^  ^j,*  sugar,  is  too  hypothetiral  to  be  trusted  implieitfy^  yctJ 
I  um  persuaded^  that  it  is  to  a  certain  dej^ree  correct,  moJM 
that  the  reiiult  obtained  does  not  deviate  very  far  from  thn 
^tfiorrolen^  truth.     If  we  compare  Lavoisier*s  statement  of  the  coinpo? 
•i^*i   il^  *^-    hilion  of  suj^ar  obtained  in  a  diiferent  manner,  though  by 
a   nioile  of   reasoninjjf  not    le&s    hypothetical,  we  bhaU  bf 
surprised  at  its  near  coincidence  with  mine.     Hia  numberi^ 
are 

Oxigen •••.....  £4 

Carbon.  •••••* •  ^8 

Uidro^tm.  *•••»»**••     8 

100  

II 

_ i 


Wt  which  cannot  be  rejtfctrd;  Tor  it  is  clear,  that  the 
f  oxigeu,   carbon,   and  hidroa^en,   will  be  to  each 
peclivelvt  as  the  numbers  *^^»  ,|.y,  f  i  ^^^  these  num- 
pred  to  their  lowest  terms  become  5*  3i  4,  nearly, 
leing  primes  with  respect  to  each  other,  inu?*!  repre- 
liumber  of  atoTiis»  of  which  an  inte^rHiit  particle  of 
Compotied,     Su^ar  then  is  a  com  pound  of  12  titoms ;  fore^Bt  par* 
•five  of  oxigeot  three  of  carbon,  and  four  of  hidro-   '*^*wiugif# 
?  weight  of  an  integrant  particle  of  it  is  47*5,  and 
K>1  is  5  tr  4*  3  <*  +  4  /».     It  dlffetB  from  oxalic  acid  Iti?#liffi»m»dt 
II  containing  an  additional  atom  of  oxigen  and  two  ^^°j^  ox*l*c 
gen.      If  we  had  any   method  of  removing  these 
»3,  without  altering  the  proportion  of  the  other  cou- 
^   we  should   obtain  a  much    greater   quantity  of 
cid  from  sugar  than  we  can  at  present ;  but  nitric 
I  by  removing  one  half  of  the  carbon  in  the  form  of 
add;  the  sugar,  deprived  of  this^  resolves  itt^lf 
ic  acid  aud  water.     Suppose  two  particles  of  sn  j^ar  Theoiy  of  t1i« 
It  once,  the  symbol  for  them  wiJI  be  IQiu  -I-  C  c  -f  8  A.  formatioo  of 
t  atoms  of  the  carbon  be  removed  by  the  action  f^yj^  »ufar» 
^tric  acid»  there   will   remain  10  uf  -f  3  e  -h  B  A. 

particle  of  oxalic  arid  =  Aw-^3c-\-^h 
a  |iarticle&  of  water  •  •  «  6  ti?  4-        +  6  A 


Wm  +  3  c  ^  Bfh 
just  the  quantity  of  oxalic  acid  left.     This  will 
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tei}e  the  oxalir  nerd,  and  afYervrard  to  be  converted  i 
hy  tlie  subsequent  action  of  nitric  acid;  bilt  mi  the  coi 
^tion  and  formation  of  this  latter  acid  I  avoid  ninkin^ 
observations  at  present,  na  I  propose  to  make  theni  the  6ii^ 
ject  of  a  se|>arate  dissertation. 
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jtn  Acrmtni  of  the  Apphcathm  of  the  Gaf  from  Coal  /o  i 
nomka!  Pu rpm/es,     Bif  Mr,  V{ i  ll i  a m  Mu r d oi  ii, 
munkuiedhtf  (he  Right  Hon*  Sir  Joseph  Banrs^  BarU 
K.B.  P.R.S.* 


Li  gilt  fiom 
coal  jjasappl!  d 


Ti 


arei*! 

ttntififl 

BoBJH 


QotncStj  of 
light  requiret! 
on  a  c:>mpafi- 
^n  with  can- 
dles. 


licperlment 
liiB'ie  under 
werv  fuvouraWe 

circuxasutices. 


HE  facts  UTid  results  intended  to  be  commnmeated  m 
tbiA  Paper  are  foundefl  upon  observations  made,  daring 
the  preKeut  winter,  at  the  cotton  mamifiictory  of  Me««rs» 
Phillips  and  Lee  at  Manchester,  where  the  li^ht  obtamed 
hj  the  cDtiibtistion  of  the  ^as  from  eoiil  is  u^ied  upon  a  Te 
large  sciile;  the  apparatus  for  its  pro<Jnt1ion  and  applfcnttti 
having  been  prepared  by  me  at  the  works  of  Messrs, 
ton.  Wait,  and  Co.  at  Soho. 

The  whole  of  the  rooms  of  this  cotton  mill,  which  it,  I 
believe,  the  most  extensive  in  the  United  Kini^dorn,  as  w^ 
a»  its  eounting-housses  and  store-rooms,  and  the  adjaeed 
dwelling-housie  of  Mr,  Lee,  are  b«jhted  with  the  gas  fn 
eortl.  The  total  c|iiantity  of  light  used  during  the  hours  < 
burning,  has  been  ascertained,  by  a  eomparison  of  shadon 
to  be  about  equal  to  the  light  which  ^500  mould  randies  «f 
SIX  in  the  pound  would  t^ive ;  each  of  the  cjiudfe*,  with 
which  the  comparison  was  mtide  consuming  at  the  rate  of 
4-lOths  of  an  ounce  (175  grains)  of  tallow  per  hour. 

The  eiuantiiy  of  light  is  necessarily  liable  to  some  Tari^ 
tlon,  from  the  difficulty  of  adj uniting  all  the  flames,  so  ak 
to  be  perfectly  ecjual  at  all  times ;  but  the  adnnrable  preei* 
feion  and  exactness,  with  which  the  busine^;s  of  this  mill  ll 
conducted^  afforded  as  excellent  an  opportunity  of  making 


•  fkUas.  Trans,  for  UL^  p,  124. 
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^^Bomp^rative  triuh  I  liad  in  view,  o^j  ist  prrhapt^  likely  t<l  J 

^^H^et  o^>tiiine«i  m  g^nenil  practice*     And  the  L^xperiitieoU  ■ 

^^Pg  made  apon  so  lat^e  it  bmle,  and   for  ii  coaHiclemble  m 

*- period  of  timet  niay,  I  think,  be  assumed  ms  a  sufficiently  J 

•GCiirate  standard  tor  deter  mi  utii{^  ihe  udviiutd^K  to  be  ex*  m 

fleeted  from  the  use  of  tlie  gas  hght«  uuder  fuvourable  cti>  9 
Cttmstances. 

It  its  uot  my  Intention,  in  the  present  paper,  to  enler  into  Method  fti 

a  particular  description  of  the  appirtUus  employed  for  pro-  iJ  obr jili!^  aai 

dutrin^  tlie  gas:  but  1  may  observe  ^en**rully,  that  the  coal  applied. 
it  distilled  in  Ur^e  iron   vctortii,  whi«jh  durin;^  the  winter 

mnon  are  Wept  eoiistanlly  at  «/ork,  except  duriiij^  the  iti«  ^ 

tervtls  of  charj^m^;  and  thut  the  gas,  as  it  rises  from  them,  I 

i«  conveyed  by  iron  pipe«  into  larj^e  reservoirs,  or  gasome-  m 

tert,  where  it  is  washed  and  purified,   previous  to  its  being  fl 

eoQveyed  thro^igh  other  pipes,  called  mains,    to  the  mill.  m 

Theice  mains  branch  oO'into  a  variety  of  ramifications  (form-  fl 

ing  m  total  lenj^h  of  seveml  iuil<?s),  and  diminish  in  size,  as  ^ 

Ike  4|nantity  of  ^as  required  to  be  passed  through  them  be^  m 

^Oimies  tessw     The  burners*  where  the  gas  is  consumed,  are  m 

eonneett^   with  the  nbove  mains,  by  short  tubes,    each  of  m 

•Itirh  i*»  furnished  with  a  cock  to  regulate  the  admission  of  M 

Hk  va«  ^  ^«<*H  burner,  and  to  shot  it  totally  off  when  re*  ■ 

qnifite.     This  latter  operation  may  likewise  l>e  in&tantane«  *                ■ 

HhIit  performed,   thro«t;hout  the  whole  of  the  burners  in  *  M 

iidi  r««on»,  by  turnings  a  cock,  with  which  each  main  is  pro-  m 

Vlded,  near  its  entrance  into  thi?  room.  ^ 

The  hnrners  are  of  two  kinds :  the  one  is  upon  the  prin-  Two  klnd^  of 

lSf»lr<if  ih^  Arj^nd  lamp,   anil  resembles  it  in  appearance;  **'*^**®^        ^ 

llhe  other  is  a  small  canned  ttil>e  with  a  coaicul  end,  having  m 

4irer  eircuUr  apertures  or  fierforations,  of  about  a  thirtieth  I 

#f  an  inch  in  diameter,  one  at  the  point  of  the  cone,    and  ■ 

two    Utrral  ooes,  through    which   the   ^:a8  issues,    formings  M 

ilifve  dii^crgrnt  jets  of  flame,  somewhat  like  a  fleur-de-ris,  I 

Tfie  sHaipe  snd  |>eneral  appimrance  of  this  tube,  has  pro-  m 

9ttred  it  atiioog  the  workman  the  name  of  the  cockspur  M 

likamer.  1 

The  number  of  burners  employed    in  all  the  build in{>s  CK>4bumei«, 
Ainoatits  to  271  Ar^ands,  and  <i33  cockspurs ;  each  of  the 

brmer  giving  a  light  ei^ual  to  that  of  four  candle^^  of  tlm  ^ 

description  ■ 


AnVtCkriOH  OF  TBB  OiS  PIKIM  t6AU 


.  dfteriptlon  abovementioned ;  and  each  of  the  latter,  ft  tighfl 

equal  to  two  and  st  quarter  of  the  &a me  catkdles;  niakia|l 
girin^  light  therefore  the  total  of  the  gas  light  a  little  more  than  equ^| 
ro^ulV^ndk^  ***  ^^^^  ^^  ^500  candles.  When  thus  regulated,  the  whoM 
of  6 to  tht^ib.  of  the  above  burners  require  an  hour/if  supply  of  l^D  ciifl 
'^'f*"*  i^  bic  feet  of  the  gas  produced  from  cannel  coal;  the  superiofl 
from  ciirnet  quality  and  quantity  of  the  gas  produced  from  that  mater'iM 
cool  hourly,  havitig  given  it  a  decided  preference  in  this  titiiatioD»  ovcA 
I  every  other  coal,  notwith branding  itst  higher  price. 

i       '  The  time  during  which  the  gas  light  is  used  may,  upoit— 

I  an  average  of  the  whole  year,  be  stated  at  least  at  two  houifl 

I  per  day  of  twenty- four  hooro*     In  some  mills,  where  there 

I  ia  over  work,  it  will  be  three  hours;  and  in  the  few  where 

I  night  work   in  still  continued,  nearly  twelve  hours.     Boh 

I  ^l^ing  two  hours  per  day  as  the  common  average  through" 

^  out  the  year,  the  consumption  in  Messrs,  Philips  aod  L^^e'i 

This  requires  mill,  will  be  1*250  X  2  z-  2S0G  cubic  feet  of  ga«  per  day ;  to 
3|cwL  of  can*  pfQ^ju^e  which,  seven  hundred  weight  of  cannel  coal  ia  re*^ 
j^oru  quired  in  the  retort.     The  price  of  the  best  Wigan  canni 

\  (the  sort  used)  is  13|«/,  per  cwt,   ("Jif.  6d*  per  ton),  de] 

L       ^  vered  at  the  mill,  or  say  about  eight  shillings  for  the  sevi 

I  hundred  weighu     Multiplying  by  the  number  of  work! 

I  days  in  the  year  (313),   the  annual  consumption  of  cani 

will  be  no  ions,  and  its  cost  ^1^25. 
>  .       1  3d      About  one  third  of  the  above  quantity,  or  say  forty  tons 
•5  much  good  good  common  coal,  value  ten  ahilliogs  per  ton,  it  requi 

common  coal    ^^^  f^^j  ^^  ^^^^  ^^^  retofts;  the  annual  amount  of  which 

10  neat  ibem* 

The  110  tons  of  cannel  coal,  when  distilled,  produce  a1 
70  tons  of  good  coak,  which  is  sold  upon  the  spot  at  Ijt 
per  cwt.  and  will  therefore  amount  annually  to  the  iuxn 
£93. 

The  quantity  of  tar  produced  from  each  ton  of  csoi 
coal  ts  from  eleven  to  twelve  ale  gallons,  making  m  t 
annual  produce  of  about  1^50  ale  gallons,  which  not  h 
ing  l>een  yet  sold,  I  cannot  determine  its  value;  but  wh« 
ever  it  comes  to  be  manufactured  in  large  quantities, 
cannot  be  such  as  materially  to  influence  the  economi 
statement,  unless  indeed  new  applications  of  it  should 
discvrered. 


Product  in 
coaJc 
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'Dtr  qii9tiuty  cf  aqueous  fluid,  that  came  over  in  the  Aqueous  fluid, 
eouf^  of  i\\ii  iihtjervutiotiH  which  [  am  now  givin^^  an  account  J 

of,   WU5  not  evuotly  iiioertajnc^,  from  some  sprifigs   IrRving  ^| 

gt»l  iyto  t\,e  reservoir  ;  and  uh  it  h»is  not  been  yet  applied  to  ^M 

J4py  asefui  purpose,  1  may  omit  further  notice  of  it  in  this  ^| 

sttiletnt^ut.  |H 

Tiie  iiileff  at  of  the  c^ipital  expended  in  the  necessary  ap-  Inierest  gf  of 
l^mutOB  uiid  butldin;;^,  together  with   whut  h  t!onsid«.-ied  us  ^^*^'' 
ill  ttiQple  iilloiviince  for  wear  and  tear,  iis  stated  by  Mr*  Lee 
nt  qbciut  Xfi^y^  per  mmum  :    in  ivbtth    t^otne   nllowaiice  h  ^m 

tniidc  for  thiif  fipparutiis  bciii^  upod  a  !scale  adequate  to  the  ^M 

supply  of  a  tiUtl  ^renter  ijuuntity  of  light,  ibuii  be  has  occa*  ^M 

ston  to  make  use  of-  ^" 

He  i§  of  OMUiiivti,  tlmt  the  cost  of  attendance  upon  candles  Attendftnce 
wouhl  h*i  as  ranch*  if  not  more,  than  upon  the  t?as  appnra-  "^'*"^**;c  thoA 
tus ;  fto  that  III  iofumi^  the  comparison,   nothing  need    be  ^_ 

ttateil  upon  that  score,  on  either  nde.  ^H 

Tht;  ecouornu'ul  statement  for  oiie  year  then  stands  thus  :  ^M 

Cost  of  1 10  tons  of  ciisuiel  coal   • **  £\25  Expen<5eof  tht 

Ditto  of  40  luu^  of  commou  ditto  ........        <2Q  K*^  U$hiit. 

145  ^ 

De«luct  ihc  value  of  70  tonit  of  coak 93                           ^H 

The  annual   expenditure  in   coal,  after  de-  ^| 

diictinj;  the  value  of  the  coak^  and  without  ^H 

allowing;  any  tlnng^  for  the  tar,  {»  therefore  52                          ^H 

And  the  interest  of  capitai,  and  wear  and  tear  ^H 

of  apparatus  •-• • 550                          ^^t 

malcing  the  total  eicpense  of  the  gas  opparatus,  about  £600  ^M 

^er  annum.  ^H 

That  of  candles»  to  give  the  same  lip^ht,  would  be  about  Thatof  can- 
^"^OOd*     Fur  each  candle  coni^nmina^  at  the  rate  of  4  tenths  ^***- 
of  an  ounce  of  tallow  per  hour,  the  'J^OO  candles,  burning  fl 

upou  «n  fivcrage  of  the  year  two  hours  per  day,  would,  at  ^t 

one  !«hil)ing  per  pound,  the  present  price»  amount  to  nearly  ^M 

the  turn  of  money  abovementioned. 

If  tl»e  comparison  were  roade  upon  an  average  of  three  Diccompari- 
bours  per  day,  the  advantAye  would  be  still  more  in  fa?our  ***"  "!?"*  **! 
4>f  the  gas  light;   tlie  mteren  of  the  capital,  and  wear  and  gu  wh«r«  th« 
^  ypi^  XXI*»OcT.  im^.  II  tear      . 
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tn  apptirafus  upon  a  larf^or  scale,  whtch  dunnEj  mnny  snr-1 
cessire  nights  was  applied  to  the  lighting  of  th^ir  pnncip«lT 
buiMhior,  and  various  new  methods  were  practised  of  wii!kb-| 
tag  and  purifying  the  ^b. 

These  experimeiits  were  continued  with  some  intemip- 
tions»,  until  the  peace  of  1802,  when  a  public  display  of  thn 
litr!it  was  made  by  me  in  the  iibimination  of  Mr.  lloulton** 
tnanufactory  at  Snho,  upon  thut  occasion, 

Siiice  that  period,  1  have*  undrr  th<"  >4inction  of  Mes*»rfli. 
Boult0n»  Watt,  and  Co*  extcndcfl  the  apparatus  at  Soh« 
foundry,  so  as  to  give  li^^ht  to  all  the  principal  shop^,  where 
it  is  in  regular  use,  to  the  exclusion  of  other  artiticiiil  li^'ht; 
but  I  have  preferred  giving  the  results  from  Messrs.  Phili|>i 
and  Lee's  appnratus,  both  on  account  of  its  greater  extetkl, 
and  the  greater  uniformity  of  the  li^ht»,  which  rendered  the 
comparison  with  candles  le%^s  difficult* 

At  the  time   I  commenced   my  expcrimeuts,  I   was  cer- 
tainly uuncquainted  with  the  cVrcumstJiuce  of  the  5^5  froni 
coal  havinj]^  be«n  observed  by  other?*  to  be  capable  of  com- 
bustion;  but  I  am  since  iufonned,  that  the  current  of  gui 
e«:aping  from  Lord    Dundonald's  tar  oveuts  had  bet^n  fre- 
quently tired;  and  I  iind  that  Dr»  Clayton,  in  a  paper  ia| 
volume  XLI  of  the  Transactions  of  the  Royal  Society,  s« 
loni^  ago  as  the  year  l7^Ub  t^'ive  au  account  of  some  obser* 
vations  and  experiments  made  by  him,  which  clearly  maai«| 
fest  hii*  knowledge  of  the  inflammable  property  oi'  the  ga«t  j 
which  he  denomiuates  *'  the  spirit  of  coals  f'  but  the  ide&'^ 
of  applying  it  as  an  economical  isubstitute  for  oils  and  tal- 
low does  not  appear  to  have  occurred  to  this  gentleman, and 
I  Wlieve  I  may,  without  presuming  too  much,  claim  both 
the  first  idea  of  applying,  and  the  first  actual  application  oCJ 
this  gas  to  economical  purposes. 


REMARK. 

Intention  of         A&  an  attempt  to  light  the  streets  of  the  metropolii  bf  1 
ras^to  liehuhe  ^^^^®  ^^  ^^^^  n^^  '*^®  made  much  noise>  and  is  meant, 
itrects  of  ihe    it    is  said,  to  be   brought  before   pariiameut  next  sessiou, 
meifopoJif.        whatever  tends  to  elucidate  the  subject  cannot  be  uninte^i 
renting.     Tlie  account  iiere  given  by  Mr.  Murdoch,  who»et1 

experiments 
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a^ioients  wert*  me uliMUvd  hi  our  Journal  for  Jone  1905» 
js  |jrdectly  sutiitacttiry  with  re,*ipe*;t  to  the  appliciiljoii  of 
coal  ^»  as  the  mMteriiil  nf  ryiiij:»i)ii«^  ti>cht,  and  lU  compa^ 
miivtr  I'lipapnesi!*  and  advuutjii;eis,  ut  It^tujl  in  a  coal  comitry: 
but  it  tniist  he  nhvious,  thut  \m  cHkulutiuub  are  by  no  tiieaus 
adapted  to  London. 

Mr.  ^lordoch  states  the  aTinual  e^tpense  for  lightirit;  the  Mf  Mitt 
TOAOufaitor^*  of  Messrs.  Phiiip.  mid  Lee  at  ^CiJO;  uati  tib-  ^^^'y^-^^f  "«>» 

*  a   ,  I  (Cable  t« 

tenetf  tluit,  to  produce  an  equal  lij^nt  bj-  i^audle^  ^oiild  Londuti, 
cwl  i£20O0,  The  cannel  codl  employed  however,  as  being 
most  proliliible  though  bold  at  tlie  hii^hest  price,  costs  thtre 
ouJy  ^^.  Gd,  per  Ion,  and  the  roivl  for  heatinid;^  the  retorts 
mtly  iaf«  per  ton.  The  coak  proi laced  thrre  sells  ut  26s*  Bd< 
pim  Unu  Naw  on  inquiry  at  a  very  respectable  eoal  mer* 
ckftors  in  London  I  find,  that  cannel  coat  &t\h  here  at  ^4 
per  tott  ;  thr  coal  for  the  f-iniai  e?*  muy  be  avera-^ed  at  45*., 
and  flic  roak  at  dO#.  It  uiust  be  obs>erved  too,  that  the  ap* 
ptmtus  bemg  ma;«uractured  on  the  spot  at  Binningbam,  it 
^  cotiree  i<fas  bo  tuach  the  let»3  expen!»ive.  The  statement 
iut  the  tnetropoliji  therefore  would  probalily  stand  thus. 

Co*t  of  1 10  ton*  of  cantiel  coal  at  .i'4    •  • ^'440  Calcuhtion  foi 

—— ^   40  tons  of  coaiuion  t  o;d  ut  45*.  •  • •        90  *he  mctropolit 

lutere^t  of  capital,  and  wear  and  tear  of  appara*  ^^'  '^"  ^^"^  * 

tu« -'** * -  •     050 

USD 
Deduct  for  70  tona  of  coak  at  50j.  ■  •  * •      1 75 

1005 
Thii4  the  expenditure  would  be  X1005  to  procure  light 
tt^oiil  to  that  of  as  many  candles  as  would  come  to  ^2000, 
Thi*  is  the  calculation  for  lii^ht  for  two  hours  a  day.  If  we 
take  it  for  three  hours  a  day,  arcording  to  Mr.  Murdoch's 
trcotid  estimate,  the  calculation  hiD  be 

l6si  tons  of  canoel  coal    •.,..••••..•.•  ^672      or  if  extfndcd 

60  tons  of  common  coal  •  •  • .,,...*      1 35      to  tluc** 

Appomttia  Ha  before  •  • *  •  •  • 650 

1457 
Deduct  for  105  tona  of  coak    ••**•*-»*•••••••     qQ^ 

llf)4 
m  £1194  to  procure  the  light  of  £3000  worth  of  candles. 

When 
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But  various  dc 
be  nude. 
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When  the  gas  is  a|j plied  to  li^hliof^  the  streets  hy  night 
however,  p4*rhtip*i  we  tiiay  state  llie  time  lit  nn  avera^  •« 
ten  hours  a  dny ;  and  the  longer  the  time,  us  Mr*  Murdoch 
justK  observes,  the  greuter  will  lie  the  balance  in  favour  of 
the  j^xfi,  *iiice  the  tippariitiTs  will  rem.iin  nearly  the  same. 
But  then,  there  are  several  rircymstiiriire&  farther  to  be  takeit  ■ 
into  consideratiou.  Thousjjh  the  greater  |jurt  of  the  a|>p«ra*  m 
tua  would  not  he  altered,  it  a|)|je«ir5  nn  Increase  of  some 
parts  would  be  iiecesBary,  if  the  burning  were  to  be  conti* 
nued  beyond  three  hours.  We  uiiiat  ntkl  tuo  to  the  expen- 
diture, the  rent  of  houses  in  erery  p«rt  of  the  town  fw 
hoi  din*;  the  furnaces  aud  tipparatus,  the  wages  of  j>ersoii^ 
to  attetid  thebe,  uiid  the  salaries  of  derks,  none  of  which 
trere  necessary  in  Mr,  Murdoeir.^  ca*e.  Besides,  the  pricQ 
of  coal  must  probiibty  be  inrreased  by  the  additional  con- 
sumption, and  that  of  coak  would  rertainly  f'dl  very  greatly, 
from  the  quantity  proiJuct^d  beyoiKl  the  demand  for  it.  The 
estimate  too  mu*»t  be  made  in  comparison  with  common 
lamp  oil,  the  ex|»enfee  of  wliich  may  be  reckoned  at  no^ 
more  than  two  thii-ds  the  cosl  of  candles.  Farther,  the  £^aft  M 
lighUart*  said  to  give  double  the  light  of  the  common  street*" 
lamps,  and  this  is  certainly  an  acrommodalion  to  the  p«l>- 
lic  ;  but  then,  n&  the  calculation  of  Mr,  Murdoch  is  found- 
ed very  properly  on  the  qyantily  uf  light  ^iven,  this  will 
a^ect  the  Ci^timate  in  a  similar  ratio,  so  that  the  expense  of 
the  oil  must  be  diminished  by  one  half.  On  these  '^^ounds 
the  estimate  would  apjiear  somewhat  in  the  following  formt 
takini^  it  at  an  average  of  ten  hours  every  night, 

550  tons  of  caunel  coal •  •  •  • • .  £220(^ 

^200  tons  of  common  coal 45a 

Interest  of  capital,  and  wear  and  tear  of  appa-  ■ 

tus     •  -  •  • .•,.,,,... ftoo 

3450 
Deduct  for  350  tons  of  coak .•••• *     575 

2575. 

The  expense  of  lighting  to  an  equal  extent  with  oil,  ac-  I 
cordmg  to  the  estimatim  iibove  give  ,  wo  Id  *  •.  ^  t  ,  .j  It^ 
must  be  obsenred,  nothing;  is  here  allowed  for  the  coal-tai^ 

th(i 
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the  prodocr  of  which  from  the  above  quaiitily  of  coal,  ac- 
conluig  lo  Mr»  Murdoch,  would  be  a  bout  (iuOO  ale  gallons* 
or  7000  wine  gdlous;  as  he  has  left  it  out  of  his  et^tinaate 
from  being  of  loo  triHiog  value.  Neither  have  I  taken  into 
•ecQQiil  the  ex^teiise  for  rent»  of  liou»e!»«  salaries^  and  ^vage$, 
with  the  other  circumstances  abovementioned,  that  must  af- 
frrt  the  profits ;  though  I  have  !>aid  enouj|b  to  show,  thai 
theae,  if  a«y»  must  ditfer  very  widely  indeed  horn  ike  enor- 
nout  ^iu9  hrld  out  to  the  public,  lo  induce  incautious 
iodividtuLls  to  embark  in  the  project,  «%hea  it  wa>i  tirst  ^et  ou 
focyL 

For  farther  remarks  on  the  conl  ^as  lights  %ee  our  Jour* 
wl,  vol.  XVI,  p.  73,  &3,  308,     C. 
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IV. 


Ftvtktr  ExperimeuU  oh  the  Spleen.     Btf  EvERAao  Home, 
Esq.  KR.S.* 


,  i«^' 


J  HE  results  of  the  experiments  already  broufrht  for- object  in  flew. 

wwdt  having  estabhshed  the  facti  that  fluids  received  iuta 

the  Mofttiich,  when  the  pylorus  i«  cloi^ed,   p.i!i!»  through  the 

fplecn  Iota  the  circulation  of  the  blood  ;  it  became  an  object 

t©  dctermioe,  by  experiment,  whether  this  takes  (jlace,  when 

the  parts  ure  in  a  naturijl  state* 

The  ai«  appeared,  on  many  accounts,  the  best  subject  for  THs  a«^  afii- 
this  purpose  ;  and  as  it  i«  made  use  of  lo  teach  the  veteri-  T^o^rablemb- 
nxTf  puptts  the  anatomy  of  that  tribe  of  animals,  [  applied' 
to  the  Professor  for  permission  to  make  my  experiments  in 
ibc  theatre  of  the  college. 

This  was  granted  me  in  the  most  obliging  manner ;  the 
tnh§9CH  were  also  supplied  by  the  College,  and  Mr.  Sewell, 
die  assisCknt  Profe«s^r,  gave  me  his  persoLal  aid  with  a  de» 
grre  of  zeal  and  ability  I  have  rarely  met  with,  and  hava 
mudi  pleasure  in  acknowledging, 

•  Phii«.  TfM4,  for  1808,  p.  133. 
f  Sec  gur  Journal,  vol.  XX|  p.  374. 
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In  makinej  the  fotlmvinff  cxperimenls  I  had  Hie  ii«i«iit* 
ance  of  Mr.  Sowdl,  Mr.  IJrodit*,  Mr.  U  iilium  llnuide,  and 
Mr.  CUfu 
i;^p  t.  Experiment  1.     An  ass^  which  had  hften  kept  tweoty-four 

Tincture  of       bourti  wUhout  hay,  to  prevent  the  luinor  th»it  was  to  be 

fbtibarb  jriven  ,.         .  »/*i*  ti  i^i 

diluted  With      poured  into  its  stomach  irom  bejn^  bUikkcil  up  ana  retaineti 

w*t€r.  there,  on  the  evviim;^  of  the  3d  of  Dtfreaiber,  lft07,  hwd  a 

drench  given  it,  conhisting  of  half  a  \mit*  ol  the  «pirkiiou« 
tincture  of  rhubiiH»»  dilnted  in  hulf  a  pint  of  wat^r.  Ou 
the  niorniiV'^  of  the  4l1ii  tluA  wa^  repeiited  at  eij^ht  o'(*lork, 
and  ac^ain  at  twelve.  At  two  oVlock  the  animal  was  phhifdi 
so  as  to  destroy  its  senMbihty;  and  [n-far^  tlie  circuLiticm 
Soin*the^s*tc-  was  entirely  stopped,  six  ounces  of  V)lm>d  were  taken  frain 
nic  vinn  and  the  splenic  vein  into  a  'p^rHdnated  <jj!a  s  nieuisnre,  and  :i  simi- 
lar quantity  waj  tukrn  tVoni  the  left  uuricle  of  I  he  heart, 
into  a  vcanel  of  the  same  kind  :  these  were  ullovred  to  coagu- 
late and  separate  their  seruiHt 

The  *ipleen  was  lar^^e  and  tur^d  ;  upon  miikina:  sectioni 
of  it,  the  cells  were  found  to  be  very  nntnerous;  und   to* 
wards  the  ^rrut  end  and  near  the  eilge,   ihcy  we.e  partieu- 
cnlarly  distinct  to  the  naked  eye.     The  cut  fiurfiice  had  a 
strong  smell  of  rhuharb,  and  when  it  was  applied  to  white 
live/^^    ^  ^  ^  paper  wetted  with   the  nlkuhne  test,  un   or:in^e  tiu^e  wsu 
produced*    This  was  strongly  con t rust erl  by  a  stuiu  made  ia 
the  same  manner  wilh  a  section  of  the  hver,  which  had  uo 
suf  h  tinge,  nor  did  llie  liver  give  the  t.iij^bteit  Muell  of  rhu- 
barb- 
Hbubarbin  ttic      Infusions  were  made  of  the  fjpleen  and  liver  under  siniilHr^ 
urine  most:     circumstances;  thfse  were  strained  OiT  into  separate  ){las6e^| 
fion  of  spken   ^"*^  tested  by  the  silkuli.     The  uri.ie  was  tebtt-d  in  tlic  ^ame 
then  in  scrum   way,     I'he  serum,  from  the  dirterent  porlion-^  ot  blood,  was 
▼dn,  and"l«ist  ^^^^  poured  off  into  separate  gUtss  vessels  to  which  the  Icit 
la  serum  from  was  added.     In   niucteen   fiourej  after  the  blood  lud  b^a 
infu&ioQ  of^"i-  *^^^^  ^'"'^  ^^^^  veins,  I  hey  weie  alt  compared  together.  The 
▼«f-  urine  had  so  decjj  a  tin^e,  that  it  i» early  re^enihledfthe  pure 

tincture  rif  rhubarb  in  appearance;  the  otlierii  h.id  ai  tiiij^e, 
allhuughin  very  dUTt-rent  de^ieei^;  tlte  ipniutity  of  rhubarb 
tbey  contHined  was  estimated  by  addr.^i;  tincture  of  rhu- 
barb to  alkaluie  Wiiter  su  as  to  produce  corresponding  liiil«» 
Tbe  infusion  of  spleen  had  a  tint  e^^Lud   to   sixty  drops  of 

tinetiirc 


The  animal 
puhed. 
BlrxKl  drawn 


left  aurklc. 


Stite  of  the 
sjildea. 


Rhubirb  con- 
vey e<t  to  II, 


A 


isxnmiciiifTS  on  th^  splkek.  jqj 

tnetore  of  rimbarb  in  two  ounces  of  alkaliiip  water :  the 
itruiii  of  the  ipleiuc  vcia  to  fifkeeo  drops:  the  serum  from 
I  fir  lift  aariele  of  llie  heart,  to  three  drops*  The  iniu'^ion 
tf  the  Vjvcr  ^vcf  no  oranp^e  tins^c,  but  had  it  not  been  ob- 
■■tfad  by  the  rt;d  piirticles  of  the  bloo^l,  it  musi  huve  beea 
g|j|Ato  that  of  the  ftertirn  from  the  utinole* 

Tin?  eotinectiii*^  membrniie  between  the  stomacli  and  Conntirrinif 
^C€fi  was  Bttentively  exunnaed,  verj'  few  absorbent  ves^tls  "^^"^.^  "^^^'^  .^ 
were  »een,  and  these  were  not  in  a  turj^id  state,  they  were  much  A  f^pWrn 
imcifcl  lo  the  chain  of  j^krids  sitimte  near  the  i-d^^e  of  the  *^''*"*'^*''*^ 
l|ileeo«  nhioh  rt'ceive  the  al>saHti?tit?  of  the  stomueh,  but 
none  were  detected  passing  beyond  the  ^^lundf*,  nor  did  the 
adin'tt  qu'tckMlver  to  pass  through  them  towards  the 


Krp,  ^.    The  former  experiment  wns  rep'^ated  npon  ano-  Kxp  2 
ther  aiAi,  with  Hmilar  re<ult!<,  but  leB&  stronj^dy  marked;   the  yy7lll^«'ll^'^' 
oiQte  <if  this  ditftTence  wsis  explained  by  the  abdommal  via-  di^grcc;  pcr- 
«rr»  beiov*  hi  an  inHanieil  state,  J-^i'*  ''^"'"^  *% 

Trie  on  lie  tt  as  leris  Ml  precollated  with  rhnbaib,  the  infii- viscera. 
Mil  of  the  sidren  had  u  bf^hter  t'mge,  and  the  iernm  of  ti^e 
ftfileisic  v^in  hod  it  in  a  still  fe?«i  dpi^ree  ;  but  evidently  ex- 
cirediiii^  that  of  the  fccrnm  fiom  the  vena  vhvh  Lnferior 
npeoed  ynst  below  the  diapUraj^m,  which  wasj  stib^tituted 
for  the  left  ouricle  of  the  heart,  witli  a  view  to  vary  the  ex- 
{leHmeot. 

Mrp,  3,     Tf^e  «ame  experiment  was  matle  on  a  third  aa^  £xp^5.Sim24r* 
iPitll  •iniilar  rpi^tdtf. 

Eip,  4.  An  a**  that  had  been  kept  four  days  withotit  Exp.  4. 
vater.aiia  t-Jro  wrtho'it  »o!i«l  fuo«l,  on  the  evenin:^  of  iht*  8th  J'*»«^'*-''*^«l  ^l**- 
of  Jamil ary,  I  SOS,  i  nd  a  hall  g'ven  it,  eoTJtalnijjg  half  an 
fiance  of  powdered  rhubarb;  on  the  C|th,  at  srven  o'clock 
iti  the  morniiii^,  thiii  was  repeated;  a  third  m«»  t/iven  at  nine 
D'dock,  and  a  ourth  at  twelve.  At  two  o'clock  the  asa  wa« 
fiithcd,  and  four  ounces  of  blood  were  taken  i\rm\  t\\e  sple- 
»«:  irio,  and  thi;  t^ame  quantity  from  the  lelt  auricle  of  tije 
liairt. 

Tlie  spleen  was  fpund  contrncttd  to  half  the  bize  of  lho«e  sateen  iti«A 
ia  the   former   experiments;  when   cut  into  the  celU  were  *^*^"^^*'^'^^• 
•»«U,  and  it  required  a  magnify  lug  g\mn  to  bee  them  dis- 
Ikictly*     X^  iubstauce  was  conipact,  aud  bore  ^  near  re- 

fccmblance 


Hifa 


Oibef  vtic«ra. 


i 


IQQ  ElLPEEtMEItTS  OIT    THB  SPt^EEIf. 

aemblatice  to  a  portion  of  liver ;  s^  that  m  this  state  the 
blood  vej*stlb,  partKularly  the  veiu^,  roust  have  beeo  much 
contracted  in  their  diametenf,  . 

The  stoEuach  coiitaioed  about  two  ounces  and  a  half  of 
a  gelatinous  substance  mixed  with  rhubarb^  the  fttoall  in* 
testines  were  nearly  empty,  bol  thf  c^ctini  and  colon  con- 
tained several  quarts  of  water,  in  which  the  rhubarb  was 
more  evident  both  to  the  si^ht  and  smell,  than  in  the  *to- 
roach. 

The  ab(iorbent  glands  upon  the  edije  of  tlj«*  colon  were 
ranged  in  two  rows*  one  on  each  nde  nf  the  great  vein,  and 
were  exceedingly  numerouu^  In  the  spa-^e  between  these 
rows  of  glaudii,  in  some  places  twenty  trunks  of  absorbent 
vessels  could  be  readily  counied,  of  a  very  large  Mze.  ^ 

The  urine  was  impregnated  with  rhubarb^  fto  as  to  acquire  ^ 
an  orange  tinge  from  the  stddiliou  of  the  te%t;  but  the  infu* 
nion  of  the  spleen,  and  the  serum  of  the  dilTerent  portioM 
of  blood,  did  not  contain  it  in  sujficient  quantity  to  have  the*  _ 
colour  heightened  by  nlkali.  ■ 

Etp.  5,  The  lasit  experiment  was  repeated  upon  another 
ass.  Two  ounces  of  blood  were  taken  from  the  splenic  vein, 
two  from  the  large  vein  of  the  colon « liud  two  from  the  infe- 
rior vena  cava  in  the  lower  part  of  the  loins. 

The  spleen  had  the  same  appearance  as  in  the  last  expe- 
riment. 

The  stomach  contained  nearly  a  pint  of  moderately  aolkl 
contents,  in  which  the  rhubarb  was  very  evident*  The 
small  inle&tinesj  were  nearly  empty  ;  but  the  ciecum  and  be- 
ginning of  the  colon  contained  sevt^ral  quarts  of  liquid, 
strongly  impregnated  with  rhubarb.  M 

The  absorbent  glands  and  vessels  had  the  same  appearance 
as  in  the  former  expeiiment. 

The  urine  when  tested  was  found  impregnated  with  rhti« 
barb. 

The  prop4>rtions  of  serum  of  the  blood  taken  from  Iheae 
different  vtins,   when   tested  by  the  alkali,  appeared  to  be 
verj'  much  alike;  at  least  that  from  the  splenic   vein  waft 
not  more  tinged  than  the  others, 
Simvtuoiis  U-        jEa*p.  6-     Having  been  informed  by  Mr.  Sewell,  thatt|n«^ 
lu^mmaUo"  wtuous  L(|uors,  gifen  in  laige  qaaatlties  to  horses,  produc^l 
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on  oC  tilt;  bmiiif  and  Mimctimes  dcuth;  und  tHU  of  tliebninia 
tufonnmtoti  having  been  m  amuQ  measure  coDnrmed  by  mi  "*^"°** 
ti»  in  a  weakly  state,  that  had  takeu  imlf  a  piiit  of  tbc^  £>|>i^ 
fitiMioa  iiBciare  of  rliubarb  in  tiie  eveuiiit^,  *^y'"&  *"  ^^t^ 
oiglii;  I  ihcMi^ht  it  ri^bt  to  muke  a  comparative  evperiuicut 
vkli  the  mfudoQ  of  rhubarb,  to  determine  whether  the  re- 
»alt  would  be  the  same  as  with  the  tincture. 

Febmary  9,  1808^     An  ass  had  a  pint  of  infusion  of  rhu-  £jcp.  6. 
barb  grrwi  to  it  in  the  evening;  the  satire  dose  was  repeated  aqueous  mfn- 
at  »x  o'clock  in  the  morning  of  the  10th;  and  aj^in  at  nine 


sinii  of  rliub 


oVlock,   and   at  twtlv't%     At  two  o*clock   the  unimal 

ptth«?d,  and  two  ounces  of  blood  were  taken  from  the  siplen- 

ic  %eiOt  two  from  tiie  vein  of  the  ttilon,  and  two  froiii  the 

inferior  vena  aiva  in  the  lower  part  of  the  loina* 

^Tbe  spleen  was  found  turgid,  and  large;  when  the  cut  RliubaTifyond 

ilHttce   was  rubbed  on   white   paper,    the  orange  tint  ,vas  *" '^^^  ^i'**"*-'"* 

very  evident  without  any  test  applied  to  it,  particularty  so, 

whifo  compared  with  a  mmilar  stain   made  by  a  section  of 

the  liver,  in  which  there  was  no  such  tiyije. 

In  tbe  stomach  and  duodenum,  the  rhubarb  was  fonnd  in  ^f^jnach  and 
laf]gc  qajintities;  but  none  was  met  with  in  the  eiecauu         duodt-iium^ 

Tbc  Urine  was  imprei;iiated  with  rhubarb,  the  orange  tint  ^nne, 
u^ton  the  application  of  the  ;i!kidi  being  very  distinct. 

At  the    end  of  twenty  hours  the  iserum   of  the  «jjlenic  a^i^  s''f  ""* 
n'm  hmd  a  tinge  equal  to  four  drops  of  the  tincture  of  rhu- 
barb to  two  ounces  of  alkuhae  water;  thut  of  the  vein  of 
tJie  colon  and  vena  cava  was  lees  distinct. 

The  effects  of  the  infunion  of  rhubarb  on  the  spleen*  the  Kflk'c^^ siiphtf r 
f^mni  of  the  blood,  and  the  urinr,  correaponded  exactly'  with  l     l  ^'.^^^  ^^* 
lllat  of  the  tincture  in  the  former  experiments,  but  was  in  u 
1f»  degree  of  inteni^ty* 

In  tbe  eotir*e  of  ♦Uese  expt  riments,  an  attempt  was  made  Quantity  of 
to  itccrigin   whether  the  blood   in   the  Rplenic   vein  ban  a  *'^^"'"  'P' 
greater  proportion  oi  scrum  than  in   the  other  veins  of  the  greiierin 
body,  mofd  the  general   results  were  in  favour  of  such  an  t'tood  fftim 
•IMOtoti;   but  it   will  appear,  from   what   follows,   that  the  bur^hariqii 
<|iiintiry  of  ^enim  separated  in   tueniy-fbur  hour^t  is  bv  no  nitei.  m  24 
a  juA  criterioQ4,»f  the  proportioo^  which  the  blood  ^'r*JJef^(JJ,^'''^^ 

1«  Tltree  ounces  of  Hood  from  rha  amn  of  a  E«p*  1. 
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Exp,  3. 


Exp.  4. 


bealtliy  person  were  received  into  a  gjndutited  glass  reisel^ 
previously  c<»olefl  to  tlie  icaipprature  of  3:i%  three  morel 
into  a  second  glugs  of  the  temperature  of  50*,  and  three 
into  a  third  at  70*.  The  three  gbsse^  were  brought  into  a 
room^  the  temyverature  of  which  varied  from  40"  to  50\  At 
the  eud  of  tiiueteen  hours,  the  serum  was  found  in  the  fol- 
lowing quautiliefi. 

In  the  glass  at  39*      9  draim, 
50'      !  1 

70"     10 

Tiie  blood  did  not  flow  so  freely  into  Uie  glass  at  the 
highest  temperature,  as  into  tht'  other  two. 

Exp.  2*  This  t'X|>tnmeut  was  re[->eated,  and   the  serum 
cxauiintfd  at  tlie  end  of  fuity-three  hours. 

In  the  glass  at  5 2"     12  drams. 
50'     I^ 
70'     13 

Exp.  3,  It  was  repeated,  and  the  serum  examined  at  the 
end  of  67  ht^urs. 


In  the  glass  at  3*3* 
70' 
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Exp,  4.  It  was  repeated,  and  the  serum  nieasured  at  th«    ' 
eud  of  ninety  hours* 

In  the  glass  at  32*     1 1|  dnims^ 
50*     13 
70'     10| 

Th£  blood  did  not  t^ow  so  readily   into  the  glass  at  the 
hii^hest  tempenitnre  as  into  the  other  two.  M 

From  these  experinients  it  appears,  that  the  serum  se-  ■ 
parates  in  larger  quantity,  wlien  the  blood  is  received  into  a 
vessel  Dt  the  tempi  rut nri^  of  70  degrees,  than  at  5ff  or  39': 
this*  Ijov.ever,  is  prevented  from  taking  place  by  the  blood 
not  flowing  readily  from  iha  vein. 

From  the  expiriroents  on  the  spleen  contaitied  in  ih)!:  and] 
the  foregoing  paper,  the  folloAving  fwcts  appear  to  have  been 
asceriained. 

That  the  spleen  la  met  with  in  two  verj'  ditiTerent  states,  , 
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«K  »liieh  may  be  termed  the  dbtemletl,  and  tlte  ofllier  the 

contmcted;  ami  that  in  the  u»e  its  blze  !£•  dauble  what  it  is 

to  th*»  other.     In  the  iliHtende*!  state  there  is  a  distinct  ap- 

|imraDCi^  of  cell;*  containing  a  hiuj/td  Huid,  diitintruUhable 

if  the  tinked  eye;  in  the  contracted,  these  only   become 

diitinct  wh«Ti  seen  throui^h  a  inoguifying  glass,     '^^^^  *^**^  dependent  oa 

tended  state  takes  place  when  the  storauch  has  received  un-  drinkiog. 

ttnial  quantitted  of  hi|uids  before  the  animal's  death ;  and 

the  contracted  state,  when  the  animal  hati  been  kept  several 

days  without  any  drink  before  the  spleen  1^  exaiuined. 

That   the   trunk   of    the    splenic    vein    (of   the  hoi^)   is  Splenic  vein 

more  tbaa  fi?e  time:i  the  size  of  the  trunk  of  the  splenic  ,  '""J^** 

^  largiras  the 

■Jtery.  aftcrr. 

That,  when  the  pylorus  is  sectired,  coloured  liquids  pass  Liquid*  pt%§ 

torn  the  cardiac  rjortion  of  the  stomach  into  the  circulation  \r**"*  ihcca^. 

'  ,  ,     .    "i^c  portion  of 

of  the  Uoody  and   go  uff  by  the  urtne;    and  white  this  is  the  ^tomacli 

^ing  oo,  the  spleen  is  in  its  moat  distended  state,  and  the  ^^  i^ciplccn. 

eolourin^  iDntter  U  found  in  its  juices,  aUhough  it  i^i  not  to 

be  detected  in  those  of   the  liver.     The  colouring  matter 

cmnnot  therefore  be  conveyed  to  the  spleen  thronijh  the 

common  absorbeuts  of  the  stonmch,  which  lead  to  the  tho- 

mcic  duct. 

That,  when  the  pylorui*  is  open,  the'colourin^  matter  un- 
der the  circumstances  above  mentioned  is  equally  detected 
m  tlie  spleen. 

Thati  v^hen  the  spleen  is  in  this  state,  the  blood  in  the  Colouring mat- 
tptetiic  vein  has  its  serum  more  strongly  impregneted  with  serj*mr    "  h 
Ibe  caloyring  matter,  than  that  of  the  blood  in  the  other  splenic  vein, 
f^moi  the  body;  and  when  the  stomach  is  kept  without  '*  ^^';*toinacJi 
kquids,  although  colouiiug  matter  is  carrie<l  into  t!ie  system  liquid. 
U^m    the    iuteaitinal   canal    by    the   ordinary    tljanneU,    no 
fMutimlar  evidence  of  it  is  met  with  in  tlie  spleen  or  its 
Teias. 

That  the  caecum  and  the  portion  of  the  colon  imme-  j^i^,^^  fcssclf 
tliaiely  beyond  it  are  found  {in  the  bss)  to  be  at  all  times  occa^ioniiHy 
iUed  wiih  li<^|uids,  even  when  none  has  been  received  into  liTu^j^from 
tbe  stomach  for  several  days,  and  there  is  a  greater  number  ^hc  Loha. 
•f  absorbent  vessels  for  carrying  liquids  from  the  colon  into 
tke  thoracic  duct,  than  from  any  other  part  of  the  body. 
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The  colon  is  therefore  a  reservoir,  fri^m  which  the  blood 
vessels  nre  occaMonally  *upi>lied  with  liquiils. 

Mr.  Sewell  informs  me,  that  ti*e  same  observation  applief 
in  a  still  greater  d<*i^r<*e  to  tbe  l^orse, 
IJtjuM-s  drimk  That  coloured  liquicls  takcfi  into  the  human  i^tomach«  dii- 
der  some  circuinsJtances,  begin  to  paas  oflTby  urine  in  seveo- 
tpt*n  niintites,  contiixie  to  do  so  for  some  hours,  and  then 
dit>appeiir:  they  are  again  met  wilh  ia  the  urine,  after  the 
colouring  mattffr  is  kuown  to  have  arrived  at  the  great  in- 
tebliiies,  by  its  pttissint;  oil  by  the  bowels. 

From  the  above  facts,  the  foJ lowing  con cl unions  may  be 
drawn. 

Thiit  the  bquid^  received  into  the  stomach,  beyond  whal 

are  employed  for  digei>tion,  are  not  wholly  carried  out  of  it 

by  the  common  absoi  bents  of  the  stomach,  or  the  canal  of 

the  intestines,  but  are  partly  touveyed  through  the  mediuiu 

cf  the  spleen  into  the  circulution  of  the  liver* 

ThecoraiTiBiii-      The  vei^hels  \vlnuli  commuuicatt'  between  the  stomach  and 

eating  vessels    ^1^,^  ppleen  have  not  been  discovered:  but  if  it  is  proved, 
not  yet  disco*     ,         ,  ^    ,  ,^11 

iref«4,  til  at  the  colounnjj  i  natter  of  the  contents  or   the  stomach 

h  met  i^ilh  in  j^resiler  cjuaritity  in  the  spleen,  and  in  the  veiu 

which  goes  from  that  organ  to  the  liver,  than  in  the  othef 

itins  of  the  body,  there  appt'ar&to  be  no  other  rrode  in  which 

it  can  arrive  there,  but  by  meatis  of  such  vessels;  and  the 

two  different  slates  of  the  fipleen,  which  correspond  with  the 

quantities  of  iiquuh  ibat  pass  from  the  stomach,  are  strongly 

in  fiivour  of  the  existence  nf  t,uch  a  channel. 

flence  people       This  communication  between  the  cardiac  portion  of  the 

driiikiiiHi'a^^'  stomach    and  the  s;>leer*  will  explain   the  ciicumstance  of 

ilieyptf-eu  aiiid  thoi^e,  who  are  in  the  habit  of  drinking  spirituoaai  liquors, 

i^er    licaj^i  .    having  the  spleen  -and  liver  «)  frequently  diseased,  aod  the 

diseases  of  b«itli  orjj;a[»»  beinsj  of  the  same  kind. 

Thpsptecn  not      This  organ  is  not  eHscnlial  to  Ufe,  its  o£Kce  being  of  a  tse* 

r^MT,!i,i[  lahfe  condiuy  kind;  but  wb*^n  it  is  mat  trial  lydij>eased,  or  entirely 

iujttre  di'^es-'     removed,  dif^tstion  must  be  disturbed.    The  extent  to  wliich 

**«^a.  thia  takes  place  cannot  be  accurately  known  from  expeiW  ■ 

mente  on  quadrupeds,  and  the  instances  in  which  the  human  " 

spleen  has  been  removed  have  not  been  attended  to  with 

Mifficient  accuracy,  to  alTord  an  explaoatioD  of  the  eSect* 

that  v^ere  produced  on  the  stomach. 

v. 


provetnent  of  the  inaehines  in  use  for  raising  coal  Exp^rimenen 

bm  Ih-  nim€s  Ima  lone  been  a  deslderaturu  of  the  ^"""^'^'^'"'^fo' 
a  rajHiini;  coal  re* 

T  tlie  Enconmi^eroent  of  Arts,  (Vfnnufiictures,  and  quired. 
e,  aud  they  have  repeatedly  offered  a  premitim  for 


in  general  nse  (from  the  increased  expense  of  horse  Tho^e  in  com 

worked  by  a  steam  engine,  attached  to  a  crank  ^^^^''^ 
f-one  inches  radius,  wedged  on  a  shftft  along  with 

I,  eleven  or  twelve  feet  in  dia meter,  and  pinion 

eleven  teeth,  which  latter  works  in  another  of 
If  teetb,  ou  the  ttbaft  of  which  is  a  plain  cytindrical 
bm  four  to  six  feet  diameter,  and  nine  or  ten  feet 
ome  have  barrels  foiined  of  frustums  of  cones,  (the 
B  of  which  are  in  the  proportion  of  about  five  to 
ited  at  their  basest  and  of  various  diameters.  The 
oth  kinds  are  placed  at  right  angles  with  the  ceii* 
I"  the  pit,  and  at  each  end  a  rope  of  aix  inches  iti 

nee  is  made  fast  by  u  staple,  which  ropes  work 
liy  directions  at  the  same  time)  over  two  pulleys, 

a  frame  parallel  to  each  other,  and  at  an   equal 
from  the  centre  of  th»^  pit;  to  the  ends  of  these 
bmskett  of  coal  and  ore  to  be  raided  are  hooked, 
nplicity  of  their  general  structure  is  such  as,  per-  l^efcct  tn  the 

to  mdtnit  of  any  considerable  improvement;  but  tarrd, 

of  the  barrels  are  verj^  defective, 
fcltng  one  of  these  machines  in  motion  each  rope 
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threa  sides.     Upon  the  cyliudiicul  biirrel    the  IcNid  aU 


lids,  fr*>ii 


Cmucal  in  im- 
propt  f  propot 
tiotis. 


avit;iUoii,  towuids  tht^  nearest  jjoi ut  ur 
tact  witli  lite  centre  of  tiiotion  of  thr  barrel,  aod,  m  conse* 
quencc,  the  ii8cendmg-ro|te  ut  tir^l  bends  around  it  hi  reced-% 
iQg  CDiU  from  the  subtending  ^Idc  of  the   rectangle,  diini 
nislnng  their  distances  a^  they  approueh  the  nearei^t  poiQt 
contart,  (wheie  the  rope  crosses  the  centres  of  the  pulley 
and  barrel  at   riuht  auLjIea),  thereby  leavrn^  a  jjreat  partoj 
the  latter  uncovered  by  tlie  rope,  and  hence  the  neres&it 
of  such  loQj^oneji;  afterward  coilinj^  hard  af^ains»t  itself  at 
it  approaches  the  other  bide  of  the  triangle,  to  its  great  iD' 
jur}'  (ti  xveur. 

The  btirrels  formed  of  frustums  of  cones,  united  at  tlieii 
bases,  the  perimeters  of  nhich  are  in  the  proportion 
about  five  tn  faar,  are  equally  dt-fective,  on  account  of  th< 
rope,  for  tlie  reason  before  ruentioned,  biudmg  hard  agaiii^ 
iti-elf^  and  even  Bometiiues,  {in  wet  weather,  when  iU  rigidity 
is  increased  by  absorpliou  of  water,)  folding;  at  first  in  re- 
ceding CO) Ih J  and  afterward  so  hard  against  itself  aii  to  force 
those  receding  coils  to  sli[»  suddi'tily  towards  the  small  peri* 
meter  of  the  cone,  tliereby  malting  a  large  portion  of  the 
rope  to  descend  the  pit  in  an  instant,  breaking  the  rope  hf 
the  sudden  jerk,  and  frcqueiitly  causijig  the  immediate  de- 
struction of  the  men  %vho  may  be  ascending  the  pit  at  the 
time,  or  dashing  to  pieces  the  basket  and  its  contents. 

Beside  the  unneces>ary  expense  ari^Dg  friym  the  ute  of 
hempen  ropes,  and  the  breakage  of  djaiii=»  when  applied  in 
the  common  way,  the  formss  of  the  barrels  are  quite  erro» 
neous  in  principle.  Some  are  cylindrical;  others  formed  of 
frui*hims  of  fvmes  united  at  their  baseb»  without  any  defers 
minal''  proportion  in  their  perimeters,  or  rej^ard  to  the  weight 
of  the  rope  or  chain  workint^  thereon,  both  of  which  ai^  ab- 
Siolutely  necessary  to  acquire  a  maximum  effect. 
Fw>|>er  pfopor-  Tlte  convex  surface  of  a  frustum  of  a  cone  U  equal  ta 
the  convex  surface  of  a  cylinder  of  the  ftame  altitude,  ha**- 
iug  its  circumference  equal  to  half  the  sum  of  the  perime- 
ters of  the  frustum  :  and  circumferences  of  circles  bein<»"  to 
one  another  as  their  diameters,  the  surface  of  a  biirrel 
forjneil  of  two  frustums  of  right  cones  (united  at  their 
bases],  each  64  inches  diameter  at  one  etidi  32  at  tlie  othe»» 

and 


Danger. 


[i)l9«dfmnt[)nti 
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I 
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heii  the  former  is  hooked  to  the  end  of  the  latter, 
ed  from  the  bottom  of  the  pit  (the  opposite  chain 
lent  on  the  barrel),  a  -\-  b  —  the  rouoterpoise  re- 
t  24  inches  radius;  and  when  it  is  wound  up  to  the 
I  descending   part  of  the  opposite  chain    hanging 
le  pit),  a  —  h^  the  counterpoise  required  at  the 
dius. 
e  barrel  formed  of  frustums  oF  right  cones,  when  and  with  iw 
is  eased  from  the  bottom  of  the  pit,  it  and  the  ^J^']^^^  °^ 
e  sutpended  from  one  of  the  smaller  perimeters 

a 


KMite  chain  being  bent  on  the  barrel] , 


lerpoise  required  at  3^  inches  radius;  and  when  it 
nl  to  the  top  of  the  pit,  it  is  suspended  from  the 
rimeter  of  one  frustum,  while  the  descend in^;  part 
iposite  chaiQ  is  hanging  down  the  pit  from  the  » mailer 

T  of  the  other,  and  in  that  position  a  —  —  =  the 

»oiie  required  at  the  same  radius. 

^neatly,  by  supposing  a,  the  weight  of  the  basket  Tht«  ^ppltad 
lo  be  800lbs,  aud  b,   the  weight  of  the  dt^sccnding  ^'^  P'*'^*'*- 

the  chuin,  400lbs.    (these  are  the  weights  which  we 
ipted  here),  we  have  the  counterpoiiie  required  upoQ 

ndncal  barrel,  at  U  inches  radius^   I'jOOlbs.  when 
et  of  coals  is  at  the  bottom  of  the  pit,  and  4001  ba. 

/Im  at  the  top ;  but  upon  tht^  barrel  formed  of  frus- 

Ivi^it  cones,  the  cou Qlertmkc*  rAouimafl  n^  qj  in.^l.«« 
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of  ri^ht  cones,  at  24  indiei  ratlins.  Agn'tn,  as  the  descen^liii^ 
pa*'t  ol"  a  chum  +  a  basket  of  trout  otiloubli-  its  weight,  un- 
bending out  oPequidii^Lant  grooves  from  the  base  of  a  fru»» 
tuEn  of  a  ri^ht  cone  towardij  its  smaller  perira«!iter,  balance* 
in  every  revuUition  of  the  barrel  a  chain  of  equal  weight  + 
a  ba^^ket  of  coal  of  double  its  weight,  blinding  ioto  cquidi»- 
tant  grooves  from  the  smaller  perimeter  of  a  »imilur  fru&tuni 
towards  its  base,  the  counterpoise  required  must  be  equal  in 
all  parts  of  the  descent. 

So  that  by  making"  the  weight  of  the  basket  of  coal  to 
that  of  the  chain,  and  the  {perimeters  of  the  frustums  of 
cones,  which  form  the  barrel,  to  each  other  in  the  propor- 
tion of  two  to  one,  tt  maAimum  is  obtmncd^  %  which  a  bar- 
re!  of  this  description  requires  one  third  It^ss  jnommtumt  faud^ 
consefjueniitf  one  third  less  expense  J  ^  to  work  it  than  a  cyim-^ 
dricai  one, 

Tlie  barrels  are  made  by  nailing  two  or  tbrce  incb  planks 
upon  wooden  or  Iron  curves,  as  in  the  common  way;  and  af- 
terward folded  spirally  with  wrought  iron  tire,  so  as  to  leave 
a  vacancy  of  about  half  an  inch  between  each  fold,  for  the  M 
lower  part  of  the  ellipses  of  those  links  of  the  rhain  which  * 
work  vertically  to  move  in,  and  keep  the  coils  at  an  equal 
distance  from  each  other* 

The  wrought  iron  tire  is  of  two  kinds,  the  one  for  comcalf 
and  the  other  for  cyliodrical  barrels;  the  cross  section  of 
that  for  the  barrel  formed  of  fro  stums  of  cones  is  nearly  a 
parallelogram  ij  inch  by  J-thi?;  out  of  the  upper  part  of 
which  about  one  fourth  of  an  ellipsis  is  taken,  to  form  a  ho- 
rizontal bearing  for  those  links  of  the  chain,  which  lie  flat 
upon  tl»e  tire;  the  cross  section  of  the  latter  is  a  rectangle, 
1{  inch  by  2|;  inch.  Both  are  rolled  into  their  proper  form, 
and  holes  of  a  quarter  of  an  inch  diameter  pnnched  therein, 
at  a  foot  from  each  other,  for  the  purpose  of  nailing  them  t© 
the  planking  of  the  barrels. 

As  the  method  of  working  chains  in  grooves  has  only  been 
in  nse  about  three  years  and  a  half,  it  is  impossible  to  give  ' 
a  certain  idea  in  respect  to  their  dnrability.  In  all  that  time 
not  a  singJe  link  has  broke,  or  the  least  act  ident  occurred 
therefrom »  though  Messrs.  T.  W.  and  B.  Botfield,  hare 
nearly  three  thousand  feet  in  daily  motion  at  this  mauufac* 

tofy. 
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be  wear  has  al^iO  betn  ^o  tr\Hmg,  that  1  coocirlve 

sooner  fail  from  oxiciuion  than  attritiojir  for  dU 

hf  Tuachines  for  rRislng  eobi  iind  ore  from  tht*  luiiies 

twclre  houn*  in  th^  day,  the  brown  oxide  of  iron 

|Mn  the  hiiks  by  exposuri'  to  tlie  atmosphere  issel- 

lurbed  by  the  motion  of  the  chaiiu 

method  of  folding  wooden  barrels  with  vtroyght  iron  Ca«tifonbar- 

m  avray  the  necessity  of  cast  iron   ones,  and  may  be  •"**'*  unjsece*- 

ffo  every  wooden  barrel  now  in  use  at  a  small  expenbe, 

btf  seen  bv  theesthnate  whu*h  In  subjoined* 

care  now  at  work  in  the  mines  of  this  manufactory 

cHiaes»  with  wooden   barrets  folded  with  wrought 

one  cylindricaU  and  three  formed  of  frustums  of 

sing  upwards  of  ei^ht  hundred  tons  of  coal  and 

f|>er  week  from  pits  of  about  eighty  yards  deep;  and 

^  are  in  hand. 

Fforward  ^ith  confidence  to  the  general  substitution  Chtim  used 

for  hempen  ropes  at  all  our  mines  and  manufac-  »"^^<^tl  of 

/  ►  1        i>  -  «  1  «  *    hempen  ropei* 

natter  of  importance  to  the  Bntish   empire,  as  it 

lenibly  letsen  the  consumption  of  hemp,  and  ren* 

lore  abundant  for  the  exii^eocies  of  the  Nav^\ 

itig"  to   give  this   method  of  working  cbuins  all  the 

^in  my  power,  1  will  obviate  all  apparent  (for  there 

■))  dtliicutties,  which  may  occur  to  any  person  in 

■Ticationi  on  his  staling  theun  in  a  letter  post  paid 

■  to  me  here. 

m  I  am,  Sir« 

^^_  Your  most  obedient  Servant, 

^V  GILBERT  GILPIN. 

r  of  tarred  ropes  for  a  machine  for  raising  coal  and  ComparatiTc 
I  a  pit  eighty  yards  deep,  for  three  years  and  four  ^^^**^^^. 


\  each  1 IQ  yards  long,  6  inches  in  cir- 
and  5lb8.  per  yard,  5500lb9.  at 

'lb 133 

10  worn  out  ropei  2750lbs,  at  id*  lb<  • 


Ropes. 
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C>r  3  years  and  4  months  jCi 7 1   1 7    ^ 
1 2                                   E^pema 
^ 


US  MACHINE    FOR  RAISING  COALS  OR  ORI* 

Expense  of  chains  for  a  machme  for  raiding  coal  and  ^ 
frona  a  pit  eighty  yards  deep. 

Cbaaoi.  Two  chama  each  110  yards  long,  formed  of  | 

inch  iron,  *>8  links  to  the  yai*d,  and  weighing 

5lbs,  per  yard,  1  lOOlbs.  at  6d.  per  lli 27  10 

180  yards  of  wrought  iron  tire,  with  the  holes 
punched  therein  weighing  7lbs.  per  yard,  at 

Is*  6d^  per  yard  • « •  • ..••....>...•.«      13  10    1 

540  nails  for  the  tire,  ^jlb^.  at  6d,  per  lb 0  13    I 

Workmanship,  nailing  t!»c  tire  on  the  barrel,  1 80  I 

yards  at  ^f  r/.  per  yard-  .««•••• •        1   17    i 

£45  11    < 

Tie  above  chains  and  tire  have  been  at  work  three  yean 
and  four  months^  aud  do  not  appear  to  be  one  fourth  wore 


Ropes  reutned      Messrs.  T,  W,  and  B*  Botfield  annex  a  certiBcate,  th 
cowiit  of  the'  *^^  l^^y^  now  at  work  at  their  mines  four  of  Mr»  Gilpin 
incurs  prejudi- machines,  one  with  a  cylindrical  barrel^  and  three  forma 
*  of  frustums  of  cones;  which  machines  they  conceive  to  wi 

superior  to  any  hitherto  known  or  in  use,  and  producin 
their  effect  at  a  much  less  ex  pence.  To  this  Mr,  Gilp 
■ubjoins 

Yt>ti  will  please  to  observci  that  of  the  four  machines  na 
in  use,  two  only  work  with  two  chains  tach^  and  they  i 
both  formed  of  frustums  of  cones ;  the  other  two,  the 
with  a  cylindrical  barrel,  and  the  other  a  frustum  of  a  con 
have  each  a  chain  at  one  end,  and  a  patent  flat  rope  at  1 
othern.  We  are  induced  to  adopt  the  latter  plan,  to  do  ai 
by  degrees  the  prejudices,  which  miners  and  colliers 
imbibed  against  chains,  from  accidents  which  they  ha« 
been  witnesses  to  in  the  common  way  of  working*  Thotig 
the  causes  of  similar  accidents  are  entirely  done  away  by  1 
new  method  of  working,  some  little  of  the  old  prejudM 
remains ;  a  thing  not  to  be  wondered  at,  wlien  we  consid 
the  uninformed  state  of  this  description  of  men,  arisii 
from  a  life  spent  in  the  dark  recesses  of  mines ;  and,  as  \ 
were,  cut  off  from  the  rest  of  society. 

Fr 


!•  ihe   Engrmhtg  of  Mr*  Cilbcrt  GilpMs  im* 
Machine  for  raising  Cmh  Ore^  &c.  PJ.  3,  fig,  1, 


If*  A  crtmk  to  which  the  connecting  rod  is  fixed  Explafiatlon  of 
the  machine  to  the  stesirn-euginewhidi  works  it,      ^^^  P^**«« 
lieel  of  13  teeth,  wedged  about  the  same  shaft  with 

and  which  works  into  the  wheel  d* 
y  wheel  1 1  feet  in  diameter,  wedged  upon  the  flame 

ic  wheel  K 
rbeel  of  64  teeth,  wedged  upon  the  same  ehaflt  at 

into  which  the  wheel  b  works. 
r€>pden  barrel »  formed  of  two  fruBtums  of  cones 
to  base^  and  folded  »pi rally  with  wrought  iron 
i  keeps  the  links  of  the  chains  at  right  angles  witli 
\  and  with  the  grooves  in  the  pulleys. 
leeling-poat  and  its  lever,  for  disengaging  the  bar- 
the  flteftin*engine,  when  the   men  are  to  be  let 
the  pit  by  means  of  the  break, 
break  wheel,  break  and  lever,  for  regulating  the 
ti»e  barrel  when  disengaged  from  the  steam  ee* 
in  the  act  of  lowering  the  miners  into  the  pit. 

firame  on  which  the  machine  is  erected. 
p  Tlie  pit-framci  for  supporting  the  pulleys 
pit  repre^eoted  by  a  circle,  part  of  which  is  shown 


Ilg  oy  rotTGONAL  iruMai;&9* 

F  the  coal  and  ore  art?  landed  from  the  chaio  at  the  pit 

moviug;  on  four  small  irou  viheds, 

nn*  Ba^ikets  on  which  the  coal  and  ore  are  mtsed  from  til 
pits* 

0*  The  hook  which  goes  into  the  i»taple  of  the  hatsVet 
draw  it  forward  whai  lowering  on  to  the  tucVitig', 

After  the  basket  is  lowered^  tlte  tacking  is  drawn  forwarj 
by  two  girls  to  the  edji^  of  tht  frame,  whkh  is  laid  lev 
with  the  ground  on  itt»  outride*  and  near  to  which  the  coi 
and  ort*  are  loadtd  into  waggoii4»»  and  afterward  drawn  npoi 
iron  rtil-wajs  to  the  furnaces*  forges,  &c. 

JR^,  3.    A  section  of  a  part  of  the  barrel  and  tire,  show* 
ing  the  niunoer  the  link^  of  the  chain  lie  oo  itf  on  a  scale 
3  inches  to  the  foot. 

Jig-.  4.    A  section  of  the  pulley,  with  a  link  of  the  cbaii 
lyin^  in  it* 

la  a  large  macliine  the  barrel  is  fixed  24  or  25  yafds  fioi 
the  pit. 
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Reworks  on  Mr*  Gov  an* &  Essay  on  Poi^gmai  Numherit  i| 

Vm  B4JtLOW«   Esq, 

To  the  Editor  of  the  PmLOSOPuicAL  Jourtc 
SIR. 

AN  your  onmber  for  Jnly,  the  first  article  is  an  esfif  •] 
John  Gt>u«jh>  Esq»,  in  which  he  has  attempted  the  demo 
Bt/ation  of  a  very  curious  ai^d  j^eneral  property  of  niinifc 
but  as  it  appears  to  want  that  perspicuity  aud  sitnplicity^' 
which  are  the  distinguiBhing  beauty  of  mathematical  rea- 
toning,  I  haye  drawn  together  the  following  obbervatiyni 
upon  it ;  whieh,  if  you  ibiuk  proper  to  insert  them,  will 
give  your  readers  an  opportunitj"  of  judgjujjj  of  its  merittt 
more  particukrly  than  they  may  have  hitherto  done.  It  will 

aUo 


'1 

J 


50  aifefd  Mr.  G*  an  opportunity  of  exjjlainitig  the  amLi-  On  Fermai'* 
nous  parts;  and  will  at  the  t-aine  time  much  oblij^  pdyrona?  *** 

Yours,  &c.  ""'"^^"' 

Hot/ai  MIL  Acatlcmy,  P.  B A  RLO\\\ 

SepL  13,  1808, 

The  curious  theorem  ♦  which  Mr*.  Goiigh  has  uiidertakeo 
to  demondtrate,  was  first  announced  by  Fermut,  m  one  of 
hh  notes  at  p4ige  180  of  hia  edition  of  Diapbaiitus;  and  the 
demonstration  for  the  particular  case  of  squares  was  given 
fir»t  by  Lagrange^  in  the  f3Iem,  de  Btriin^  1770 J ^  and  af- 
terwardi  in  a  timpler  form  by  Euler,  in  the  (Acta  Petrop^ 
Ann.  1777 J^  ^  we  are  informed  by  le  Gendie,  in  his  Essai 
sur  la  Tficorie  des  Aomt^rea^  at  page  'ioi:  where  there  m 
also  given  a  demonstration  for  the  same  particukr  case.  Le 
Gendre  has  hkewise  in  another  part  extended  it  to  triangu* 
I*r  numbers,  and  this  is  the  most  that  has  ever  been  done 
by  any  mathematician.  If  therefore  the  ingenious  author 
of  the  aboveraentioned  essay  has  failed  in  hit^  demonstration^ 
he  has  the  satisfaction  of  having  faited  in  an  attempt,  iit 
which  many  of  the  ablest  mathematicians  in  Europe  have 
succeeded  no  better  tl»an  himself;  and  if,  on  the  contrary', 
he  caij  clear  up  those  parts,  which  appear  at  present  te  be 
de^th^e,  the  greater  degree  of  merit  will  be  due  to  his  in- 
genuity and  ability,  of  which  I  have  always  entertained  the 
bighest  opinion :  and  I  feel  confident,  that  he  wilt  not  mis- 
take my  intentions  in  the  following  criticism,  but  rather  at- 
tribute it  to  my  love  for  mathematical  truth,  than  to  any 
invidious  desire  of  criticising  his  paper. 

The  fir?t  three  propositions  and  their  corollaries  are  irt 
themselves  correct,  althous^h  I  am  at  a  loss  to  see  in  what 
manner  they  are  intended  to  be  apiilieH  to  the  genera!  de- 
monstration. The  first  part  that  1  shall  examine  h  the  cun- 
dtuion  drawn  at  cor.  3,  prop.  4.  In  cor.  1  of  the  same 
prop,  it  is  proved,  that  f,  which  is  taken  to  represent  any 
aggregate  of  polygonals  of  the  detiomi  nation  m,  is  of  the 
form  tzzp  +  m  —  ^- «;  and  then  in  cor.  ^,  having  shown 
that  every  natural  number  is  also  of  the  same  form,  p  + 
m^^^i^  tbe^conver&e  of  the  prop,  is  itiferrcd  to  be  true 

likevrisei 


ISO  "         "       ^  O*    POLYGONAL   KDMBERS, 

^OnFermars  likewise;  namely,  that  every  nuraber  U  the  aggregate  of 
SoJyffoiia"  **"  polygonab.  Now  it  ts  easily  fieeu,  that  this  is  false  reason- 
'numbcrt,  ing.     Our  author  might,  with  as  much  propriety,  have  said, 

that  every  iiatiiral  number  ji*  either  even  or  odd,  and  every 
aggregate  of  polygonab  being  also  either  even  or  odd,  there- 
fore every  natural  number  is  the  aggregjite  of  poh  gonals : 
or,  to  put  it  in  a  stronger  li^ht,  every  natural  number  Ls  of 

the  form  p  +  w*  —  2.  j ;  and»  every  square  number  being 

aUo  of  the  form  /^  +  m  —  2t  St  therefore  every  natural  num- 
ber is  a  square  luimber*  No  person  can  for  a  moment  fail 
of  detecting  in  tho?*e  two  last  cases  the  fallacy  of  tliis  rea- 
sonings nor  of  perceiving  the  strict  nnralosj^y  it  bears  with 
that  made  use  of  in  the  cor.  abovementioned«  It  is  to  be 
observed,  that  1  do  not  object  to  the  conclusion,  but  to  the 
manner  of  obtaining  jt ;  for  atl  that  i^  drawn  from  the  tir^t 
four  propositions  and  their  corollaries  might  have  been 
granted  at  iiirst  as  a  postulate,  if  any  use  could  have  been  * 
made  of  il  in  the  genera[  demoiibtralion, 

for  unity  is  a  polygon  of  everj'  deuomination,  and  every 
natural  number  is  composed  of  a  number  of  units,  there- 
fore every  natural  nuraber  is  composed  of  a  number  of  po- 
lygons of  any  denomination  ni,  consequently  every  natural 
number  is  either  a  polygon  of  a  given  denomination  nt,  or 
may  be  resolved  ipto  polygons  of  that  denomination  ;  the 
number  pf  those  polygons  being  unlimited,  as  in  the  corollary 
alluded  to^ 

The  next  place,  where  any  conclusion  is  drawnt  U  in  the 
cor»  to  prop*  6^  where  it  is  saiid,  that  i/*  e  :^  y  +  f,  can  be 
resolved  into  polygons,  the  number  of  which  zz  m — ^ 
€  -\-/  may  be  resolved  into  m  polygons  of  the  same  deno- 
mination. Now  either  this  supposition  is  necessary  to  com- 
plete tlie  demonstration »  or  it  is  not:  if  it  is  not  neces^rj% 
It  ought  to  have  been  omitted  j  if  it  is  necessary,  it  ought 
to  have  been  shown  (but  it  no  where  is  in  the  demon- 
stration) that  €  1^  ^ -{-  i  may  be  resolved  into  m — /"po- 
lygons, becanse  the  conclusion  depends  upon  this  suppo- 
fition,  and  if  the  supposition  is  true^  the  conclusion  is  true: 
on  the  contrary,  if  the  supposition  h  /aise^  the  conclusioQ 
must  tieces!?arily  le  so  likewise*  Tim  language  is  at  all 
events  too  vague  for  mathematical  reasoning.     I  am  willing 

tu 


i 


to  allow  that,   if  e  can  be  resolved  into  m  — */  polygons,  On  FtTmai's 
^+/  may  b^  resolved  into  to  polygons;  but  if  e  cannot  he  p^^vg^^^" 
reM>lved   into  m «-/  polygons,  what  proof  have  we,  that  numben. 
e-^/  can  be  resolved  into  tn  polygons?    And  that  there  are 
many  such  cases  is  evident:  thus^  14  cannot  be  rei^olved  into 
less  tltsn  three  or  m  triangular  numbers,  nor  33  into  less 
than  faur  or  m  squares. 

Thi*  ought  to  be  explained,  the  importance  of  the  pro- 
position demands  it,  the  last  labours  of  Muieff  Lag  ranges 
and  ie  Gendre  demand  it  also,  and  a  few  more  paged  may 
Tcry  well  be  afforded  to  complete  the  demonstration. 

The  remaining  part  of  the  essay  goes  on  to  show,  how 
mny  given  number  may  be  resolved  into  polygonal  numbers 
of  aoy  given  denomination ;  but»  from  the  examples  there 
given«  it  does  not  appear  to  possess  any  advantage  over  the 
uiual  method  of  trials;  and  even  if  it  did,  it  is  of  no  use 
in  demonstrating  the  proposition,  for  showing  how  a  thing 
16  to  be  done  is  ?ery  different  from  showing  it  may  alwayt 
be  done. 

Upon  the  whole  therefore  we  may  conclude,  that  for  the 
presenti  the  celebrated  theorem  of  Fermat  is  williout  a  de- 
monstration, and  that  its  importance,  ds  containing  one  of 
the  most  curious  properties  of  numbers,  renders  it  worthy 
the  attention  of  mathematicians* 


VIL 


Some  farlher  Remarks  tm  the  DQctrines  of  Chance,  in  a  LeU 
ter  Jrom  a  Correspondents 

SIR, 


H 


4V1NG  observed  a  letter  in  the  last  number  of  your  Certain  doe- 
valuable  publication,  from  a  correspondent  who  has  assumed  *""^^«''c^*"<=* 

.  ^  c  •  111  qiieslioned  by 

the  signature  of  Opsimalh,  \v\  which  some  doubts  are  express-  &  former  corr*- 

ed  respet'liug  the  elementar)-  Doctrines  of  Chance,  and   a  «po"'l«»^- 

request  to  yourself,  or  any  of  your  correspondents,  either  to 

coafiite  or  to  confirm  his  objections,  I  hiwe  venturec]  to  offer 

tlie  following  remarks;  though  certainly  with  some  difiidence, 

being 
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I  The  e&se  ob- 

I  jdctedio. 

!  Attempt  to  de- 

I  Send  it. 


JtEMAftKS  OK  TUB   OOCTRTK^S  Of  CHAKCK. 

b^iiig  appreherii'iv**  frooi  your  having  declined  favouring  u» 
with  your  retDurks,  that  your  view  of  the  subject  might  aot 
he  very  dii^icuitar  to  your  correspondent*^ 

Opsimiith  admit*  de  Moivre*«  tirst  ca»e,  via.  that  if  atiy 
one  were  to  undertake  to  thiow  an  are  in  one  throw  wiih  on€ 
die,  htf  would  have  ^  of  all  the  possible  chances  in  his  fa- 
vour, and  the  remaitiia^  ^  against  him :  but  objects  to  the 
fieeoiid  case,  viz.  that,  if  he  were  to  undertake  to  do  it  in 
two  throws  with  one  die  (or»  which  it  certainly  the  same 
thing,  io  one  throw  with  2  dice)  that  the  chunccs  \u  hi*  fa* 
vour  are  j^^  aud  i^  against  it ;  allegiag  as  a  reason,  that  two 
equal  chuoccs  are  twice  as  good  as  one,  and  that  of  course 
it  should  be  ^J  instead  of  i^.  Thia  reahouing  is  correct  if 
the  chances  are  of  etjual  value  :  but  thib  I  dppreheud  is  oot 
the  cai<ie,  the  becoud  chance  being  lesb  than  the  first  by  the 
probubility  of  the  first ''s  succeeding »  and  as  a  contirmatioR 
of  de  Moivre's  doctrine  being  corrcLt,  it  appears  by  the  fol- 
lowing statement,  that  of  all  the  36  po edible  combiiiationft 
with  9  dice»  there  are  but  II  throws  which  give  an  ace  or 
any  other  particular  number.  Let  1  die  be  called  A,  the 
other  B;  then  ma)  be  throwu  with 
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WdA  ttgaio,  as  the  chance  of  throwing  an  ace  with  one  die  h 
admitted  by  your  correspoudent  to  be  f,  and  of  not  doing 
it  ^,  the  chance  of  not  doing  it  with  either  of  two  dice  is 
1^  X  4^  ::^  J  J,  and  this  !!»tibtracted  from  unity,  which  repre- 
sents the  certainty  of  an  ace  being  either  thrown  or  not 
thrown,  gives  ^J  as  above. 
The  afRumcnt  Opbiniath  farther  objects  to  this  statementi  and  says»  if 
puisaed,  ^g  proceed  according  to  the  above  method,  the  probability 

of  throwing  an  ace  with  one  die  in  6  throws  does  not  amaant 
to  J^,  or  a  certainty.  Nor  should  it:  for  were  this  the  case, 
he  might  \mdertake  to  pay  any  mm,  pronded  he  did  not 

do 


HeiiAEK!!  OH  THE  DOCTRIMES  OF  CHANCE.  ^^ 

do  It  ID  6  tbrowb  with  1  (lie,  or  in  1  throw  with  6  dice,  which 
1  think  he  would  be  very  uiiwillitig  to  do>  The  ftict  is,  that 
oiil  of  the  46O56  possible  combiiiHlious  with  6  dice»  there 
ere  only  31031  throwi»  that  produce  an  ac#<,  or  any  other 
particular  iiuuioir;  which,  i*  he  will  take  Ihe  trouble,  he 
may  coovioce  hims^elf  of^  by  tryioi;  all  the  combiimtions,  us 
ift  the  preceding  statement  ot  the  $  dice,  or  according-  to  the 
method  before  given,  viz. 

ProbiibiUty  of  not  throwing  an  ace 

with  I  die 1^  of  doing  it  J. 

with  Sdiceixj=                             +* jti: 

with3dketxixi=                      Hi tVit 

fnth4diceiXfXt-X»rr               Vy/ir r^'h 

wiibSdicefXiXfXfXfr^         fHV ffH 

iiithOdiceiXiXiXfXfXinJiHfr ••  HKV 

With  r^pect  to  throwing  a  head  with  a  halfpenny  in  2  Similar  reason- 
thrawi    (or  with  2  halfpence  in   1   throw*  beings  the  same  ^"^ *^'P'^*^  *^ 
thiiag)  it  ought,  according  to  his  view  t>f  the  subject,  if  I 
imdersftand   hira  right,  to  araoimt  to  a  certainty ;  as  there. 
are  but  two  ways  in  which  a  halfpenny  can   be  thrown,  and 
tkere  being  two  halfpence  to  do  it  with.     He  appears  bow- 
ifer  to  be  salitiBed  with  de  Moi^re*:*  value  of  the  chance, 
tti«  |,  which  is  the  true  one,  for  in  the  4  ways  in  which  2 
faalf|ten€!e  may   be  thrown,   there  are  only  3  which  give  a 
bead;  for  with  the  Oriit 

may  be  thrown  a  head,  and  with  the  second  a  head, 

head,   *-•.•». •••«.«   tail, 

tail,      head, 

tail,     ..♦•,  taiL 

I  am.  Sir, 
Your  constant  reader, 

and  most  obedient  servant, 

fptMiUman  Street,  Be^ordRoWf 
14  Sqit*  1809* 

BEMABK. 
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REMARK. 

Tt« mistake  B.  H,  appears  to  be  led  into  an  errour  by  supposing,  ibal 

conR^undicff"  *^^  chances  tor  tUrowing  an  ace  in  six  throws  of  one  die  and 
federal  ihrows  six  throws  of  another,  ore  the  same  thing  with  the  chance  of 
we'ihrtwTf*^  ^^rowing  an  ace  in  six  throws  of  two  dice;  but  this  it*  not 
•evcrti  dic«,  the  fact.  Six  throwa  of  one  die  and  six  throws  of  another 
are  clearly  equal  to  twelve  throws  of  one  die,  and  this 
chance  I  apprehend  will  not  be  denied  to  be  equal  to  two. 
In  throwing  two  dice  thirty-six  times,  it  appears  by  the  ta- 
ble of  B<  H,  himself,  which  is  perfectly  accurate,  that  the 
thrower  may  calculate  upon  throwing  twelve  aces,  as  he 
might  by  throwing^  one  die  sereuty-two  times;  but  here  is 
the  difference;  in  throwing  one  die  seveoty-two  times,  he 
has  a  right  to  reckon  on  an  ace  being  turned  up  in  twelve 
of  the  tlirows;  in  throwing  the  two  dice  thirty-six  times 
however,  he  can  re*  kon  on  no  more  than  eleven  throws  iu 
which  an  ace  will  be  turned  up,  because  in  one  of  the 
throws  two  aces  will  come  together,  and  consequently  one 
will  be  lost,  which  evidently  cannot  be  the  ease  whea  the 
two  dice  are  thrown  in  succession. 

With  regard  to  the  throws  of  a  halfpenny  the  reasoning  is 
precisely  the  same ;  nor  does  Opsimatli  appear  more  inclined 
to  acquiesce  in  the  assertion,  that  the  chance  of  ihrowiug  a 
bead  with  one  halfpenny  in  two  throws  is  only  J  ;  tliough  he 
would  probably  allow  this  to  be  the  true  value  of  the  chance 
of  throwing  a  head  at  one  throw  with  two  halfpence.     C» 


Uenlral  built 
•elf-baUuoed 
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description  of  u  xccure  Sailing  Boat^  or  Life  Boat*  By 
Mr.  CiiRiSTOFttER  WiLSON,  Richard  Street ^  Cotnmercial 
Road*. 

SIK, 

JO,  ERE  WITH   you   will   receive  drawings  of  a  neutral 
built  self-balanced  boat,  with  an  explanation^  which  I  re* 


♦  TTans.  of  Soc*  of  Art*!,  ifof.  XXV,  p, 
-♦Olcd  to  Mr.  Wil*oa  for  ihis  iriTeoiion. 


55*    The  gold  medal  wu 

quest 


I 

i 


SECURE  SAILIKO  OR   LIFE  BOAT*  1^5 

qieft  f  ou  will  have  the  goodness  to  lay  before  the  Society 

fdr  the  Eucouragemeiit  of  Arts,  &c.,  for  tJieir  inspectioD  ^H 

aod  approbatioD.     I  have  made  the  explauution  as  clear  as  '^i 
I  can.     Its  construction  will  obviate  the  danger  of  its  being  Its  adv«nUgo. 
orenet  by  persons  crowd int^  on  one  side,  in  getting  in  or  out 

of  the  boat;  it  will  facilitate  the  landing  of  men  on  shore  or  ^ 

in  boarding  ships,  and  will  carry  a  much  greater  pre^  of  ^H 

sail  without  danger.  ^^M 

As  to  the  building  part,  I  think  that  may  be  easily  un-  ^H 

derstood*     My  boat  was  mudt*  1  ly  men  that  had  never  before  ^^ 

•4?en  a  boat  built,  and  1  flatter  myst^lf  the  Society  will  ap-  ^j 

prove  of  tU  ^H 

T  am.  Sir,  ^H 

Your  mo«t  obedient  Iinnible  servant,  ^H 

CIIRISTOPHER  WILSON*  fl 

Ah  Explanati^m  of  the  Engravings  of  the  neutral^huiU  self*  ^H 

balanced  Boat*  ^^ 

By  the  term  neutral  is  meant,  what  is  neither  of  the  two  Method  of  iu 
present  modes  now  in  nse,  i.  e.  clincher  and  carvel,  but  both  coofitrucuoo. 
Qaited,  viz.  chncher  in  the  inside  and  car*  el  on  the  outside, 
which  ntntralizes  both  the  two  into  a  third  ;  and   as  every  .        i 

thing  has  a  distinguishing  name,  I  have  taken  the  liberty  ^M 

to  pment  it  to  the  public,  under  the  name  of  a  neutral  ^H 

bott.  S 

The  two  modes  of  clincher  and  carvel-built  have  each  ^H 

tliesr  aepftrate  advantages  and  disadvantages  in  regard  to  each  ^U 

I  shall  begin  with  the  clincher  first.     As  the  sides  of  the  Advantages  of 
pknks  are  firmly  fastened  to  each  other,  by  lapping  over  ^''**^'^^^  ^***^' 
ind  ri vetting,  tb€*y  are  much  tstronger  llian  if  the  edges  otily 
butted;  and  they  have  the  pToperty   of  being  made  tij^ht 
without  caulking,  only  in  the  hnddings  and  keel  steams,  and 
ire  much  lighter  than  curvel-built  boatii,  and  more  adapted 
for  many  uaes;  besides  saving  tlie  diflcrence  between  thick 
ind  tbin  plank.     But  they  have  their  disadvantages  also;  its dlsadtin-* 
in  the  first  place,  both  unfair  sides  and  unfair  water  lines,  t^ges* 
wlikli  makes  them  liable  to  be  injured  by  other  bodies  they 

come 
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^come  in  contact  with,  tind  hiive  tbe  edges  of  the  pknlm 
broke  so  as  to  tnuktf  a  leii]^*^  wfiicfT  ^ould  not  liapjteD  to 
a  smooth-sided  boat,  neither  am  the  uneven  side  mo%*e  »o 
well  Hirou^h  the  Tuatt-r,  on  aceouut  of  its  various  rewBt- 
ancesf.  They  hiivt  hIso  this  disadvantage,  that  if  datnaged^ 
they  recjuire  the  skill  of  a  prote!»»ional  workman  to  repair 
thetn. 
«?I?il!?lfi^-r/  ^^^  car\el  hoilt  boats  have  the  advantage  of  having 
smooth  sides  and  fair  water  hnest  tfijj:ether  with  having  the 
planlcs  of  an  ecinal  thickness  all  over  the  boat»  which  makes 
them  less  llabte  to  receive  injuries  M'hen  meeting  with  other 
bodies,  and  more  adapted  to  move  in  the  water,  by  their 
fair  sides  and  fair  water  hnes*  Tliey  are  also  more  readily 
repaired:  if  a  professional  boat-builder  is  not  at  hand,  it 
can  be  done  by  a  common  shipwright,  or  any  workman  that 
is  used  to  wood  work. 
Its difiwlTaa-  But  they  have  ako  their  diaad vantages;  in  the  first  in- 

**S*^*  stance  they  are  under  the  necessity  of  bein^  built  of  plank 

of  a  great  thicknei?s  to  fetand  caulking ;  at  the  same  time 
they  require  larger  timbers,  which  makes  them  heavy  and 
unfit  for  many  us<.s,  and  also  a  great  consumption  of  timber 
on  account  of  the  thickoess  of  the  plank  necessary.  They 
are  also  more  subject  to  leaks  fioin  various  causes  than 
cl  i  ncher-bu  i  1 1  l)oat  s . 
Neutral  build-  We  will  now  look  to  the  neutral  sygtem,  and  sec  if  both 
their  advantages  are  not  uniteil»  and  both  the  disadvantages 
got  clear  of. 

VL  IV,  fig;.  2,  shows  the  section  of  the  fore  part  of  a 
boat.  The  longitudinal  slips  are  represented  Hghtcr  colour- 
ed, and  place<l  over  the  joints  where  the  etl^^es  of  the  planki 
meet;  they  must  be  rivclted  on  to  each  adjoining  plank, 
near  the  edt^e,  in  the  same  manner  an  clincher-built  vcsieU, 
with  a  sufficient  quantity  of  blair,  made  of  tar  and  flockst 
fiuch  as  is  in  common  use  lu  the  north  of  EnL^knd,  (or  any 

•  In  lh«  next  pafagraph  but  one  carvel  built  boats  ifc  said  to  be  mora 
subject  to  leak*.     C, 

f  Thl*  does  not  appear  to  be  the  ftct.  CUiicber  built  vessels  are  f» 
supeiior  to  otlicrs  in  saiiii^g,  that,  by  an  act  of  parliamenl  passed  mauf 
jear*  ago  for  the  prevention  o(  smuggtiagi  they  were  declared  ille^  be- 
joud  cerliin  dimen^iojis.     C. 

other 
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llkiog),  between  the  slips  and  planks,  which  will 
pep  llnftn  tight,  a^  lou^  as  thtr  boat  reiiiaius  nu- 
ir  the  planks  oot  worn  through.     These  slips,  each 

rlttd  to  the  two  adjoining  edge«  of  the  planks,  as 
¥\g*  4»  will  make  the  joint  as  stron";  as  the  johit 
Imon  clinrher*bnUt  boat,  and  as  tight,  without  the 
pj  external  damage.  These  joints  have  also  this 
le»  thul  the  plank^»  will  not  have  tht-ir  sides  bevelled 
be  of  an  equal  thickness  irotn  edgf  to  edge,  which  is 
rcmse  in  chncher-built  vesi*els,  for  at  the  ends  they 
bereUed  away,  so  as  not  to  bear  clenching.  By 
Iral  system  two  inches  in  the  breadth  of  each  plank 
■ved  in  the  laps,  which  may  be  considerable  in  the 
bti  of  plank*  I  set  little  value  on  the  slipsi  as  there 
I  ik  *»uf{icieDcy  of  waste  in  cuUiug  the  planks  to  a 
prm, 

|fc  of  this  construction  hai  all  the  strength  of  one 
ibtttlt,  and  can  be  made  as  li^ht  or  lighter.  It  is 
I  the  disadvantages  of  irre^lar  outsider,  and  from 
lulty  of  repairing,  which  in  this  can  be  performed 
bmntoD  workman  in  wood,  m  I  have  found  by  ex- 
i  A  boat  built  this  way  has  a  fair  and  smooth  out- 
^  all  the  advantages  of  a  carvel-built  one,  at  the 
|e  it  is  clear  of  the  disadvantages  of  being  loaded 
^cetsary  wood,  which  makes  the  carvel* work  very 

rliabiJUy  of  leaks,  and  frequent  want  of  caulking, 
one   evil,  which   both    carvel   ami  clincher  built  Common  df- 
fire  in  common,  that  of  havin^r  keel  seams,  and  a  [«*  ^^^^^«  ;*\« 
between  the  sand  or  f:^rboard  streak,  and  the  upper 

re  keel,  which  soon  gets  filled  with  dirt,  and  re- 
which  naturally  retains  moisture,  and  <ipeedily 
Irood,     In  thi**  raode  that  evil  is  removed,   by  liav- 

tudship  plank  bolted  on  to  the  keel,  wide  enough 
over  each  side  of  the  ket- 1  to  clinch  the  slips  on, 
inly  removes  the  eril,  but  saves  a  great  deal  of 
making  the  rabbets  in  the  keel,  and  various  be- 
L  die  sand  streaks^  which  must  be  done  by  a  good 


P boats  require   no    larger   timbers   than  common 
huilt  boatSi  as  the  timbers  need  no  grei»ter  notches, 

but 
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but  wtth  tliia  difference,  that  th«e  ttmbers  will  catch  tl*^ 
slips  that  are  rivetted  overthe  joints  of  the  planks  each  way, 
and  so  the  timbers  and  slipB  uill  brace  one  anothertand  add 
an  additional  stretis^th;  hut  in  the  clinchpr  bnilt  b<:*ats,  the 
timbers  catch  the  laps  of  the  seams  only  one  way,  and  con- 
sequently form  DO  brace  whatever. 
Applicable  to  All  I  need  to  explain  farther  on  the  neutral  syfttetn  h  its 
boats,  barges,  application.  It  can  be  applied  to  all  open  boats,  of  what- 
ever form  or  use,  to  alt  coal  and  other  barges,  lighters,  or 
any  vessels  used  in  rivers  or  cauals,  and  also  to  all  large 
cutters  and  luggers,  uhich  are  now  clincher  built. 


Explanaiion  of  PL  Ii%  fg.  1,  9,  3,  4- 

Kti>Ianiitioii  of  Fig.  1,  18  a  bird's  eye  view  of  the  boat,  showing  the  pro- 
ihc  plaie,  jectiu^  balance  bodies,  or  hollow  sides  a  fr,  one  of  which,  a»  J 
is  left  open  to  show  the  partitions,  which  are  placed  oppo-  " 
site  to  each  timber,  and  are  water  tiglit ;  by  this  means,  if 
one  or  more  should  be  broken,  the  rest  would  keep  the  ¥€»• 
sel  buoyant.  These  partitionfi  gradually  lessen  towards  each 
end,  where  the  planks  unite,  so  as  to  make  a  similar  ap» 
pearance  to  any  other  boat  when  in  the  water.  . 

Fi^,  2,  shows  the  depth  and  form  of  the  celU  or  hollows^  I 
as  they  appear  in  a  ticction  of  the  boat;  also  the  maaner  in 
which  the  sUpti  are  placed  over  the  joinings,  or  seams  of  the 
ptanki4. 

Fig.  3,  is  a  pei*spective  view  of  the  boat^  in  which  a  h 
sliow  the  projecting  balance  bodies,  or  hollow  sides,  which' 
would  render  the  Ixiat  buoyant  if  her  bottom  was  staved  iDf 
r,  the  lower  part  or  body  of  the  boat,  from  which  the  pro* 
j  cct  10 ns  CO m  m en ce ;  J,  th e  k eel . 

Fi^,  4,  shows  the  manner  in  which  the  planks  or  tlmbei^ 
of  the  boat  are  united  ;  ej\  are  two  planks  of  the  boat ;  ^i 
the  blip  of  wood  placed  over  them,  aud  iiecured  to  them  by, 
the  rivets  /i  h* 

The  section  (Fig.  2),  will  best  explain  the  nature  and 
utility  of  tlie  self-balanced  boat.  The  balance  bodies  form 
two  separate  holds,  to  put  any  thing  in,  such  as  provisioa, 
arms,  &c.,  which  are  wanted  to  be  kept  dry,  having  locket 
lids,  to  open  at  the  top  of  the  diHerent  partitions  in  the 
holds,  as  fancy  or  utility  may  require;    or  part  of  the© 
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fflty  ^>e  fillwl  with  rork  .shtivini>^,  and  by  that  means,  if 
the  boat  should  happeu  to  fill  by  any  accideut,  she  caanot 

Ip  ttl«  bc*at  1  have  a!t#?reil  for  Government,  the  balance  BoatiJ  altered 

twdics  (if  tht;  interior  of  the  bonl  was  filled  with  water)  ^^'^^u''^'"* 

wiiatd  exclude  bs  much  water,  between  the  inside  of  the 

html  And  the  outitide,  m  is  equal  to  a  body  of  wuti^r  of  1  tun,  h 

I7cwtt  2qrs  which  is  a  fi^reat  deal  more  than  the  weight  of  H 

Kbu  thmt  will  go  ill  her,  consequently  they  can  run   no  ri^k  ^M 

^kt^v«r  of  being  drowned  ;  and  even  if  she   hu  i  a  hole  ^M 

HpDu^h  her  bottom,   she  would  always  keep  a  sufBcient  ^M 

na^;ht  out  of  the  water  either  for  rowing-  or  sailing,  H 

But  the  main  object  is  to  muke  her  sail  and  row  much  " 

inter  thun  other  boats^  and  both  on  calculation  and  trial  my 

boQit  wilt  be  found  to  sail  much  faster,  and  with  much  less 

im^r  thao  other  boats, 

1 II0W  came  to  the  advantac^e  of  row i tig.-— As  the  balance  AdTantage  of 

tide*  project  a  foot  be\on(l  the  resistitig:  nart  in  the  water,  "*w^"g  ^^^  • 
til  *       1      I  /  I  longer  lercf. 

laere  is  that  leverage  on  tlie  boat  (over  a  common  one),  and 

ilio  the  same  in  the  length  of  the  loom  of  the  oar,  that 

IS  in  the  inside  from  the  gunwale  of  the  boat,  which  allows  ^ 

tbt  whole  of  the  oar  to  be  lengtlieiied,  and  by  that  means  ^| 

It  describes  a  larger  circle  in  the  water,  and  makes  a  longer  ^M 

pull:  the  oars  for  the  Government   boat  I  have  made  are  ^M 

lengthened  from  14  to  IS  feet.  H 

Tlic  experiment  of  having  two  spars  fixed  at  a  distance  This  in  ay  b« 

fn*iB  a  bo4U*a  ruowale,  and  the  oais  to  work  from  them,  ^^^'^^^t**^  ^T 
ft  _         »  *    1         1    t-        1  t  ,  ^     1  projecting 

MS  otleo  been  tned  and  louiid  to  answer^  bat  this  has  a  spars, 

^BH  adramage  over  that  method. 

^There  ta  lOiother  advantage  or  property  which  this  boat  Will  not  mH, 

hv,  she  eaniiot  rttll  at  »ca>  but  always  keeps  a  level  position  f"**  7'^^}  ^^^^^ 

but  liiUc 
ai  Ibr  ss  tbr  surface  of  the  sen  will  allow;  she  may  heel  but 

not  roll,  as  the  balances  are   always  reaily  to  catch  either 

miy,  aad  tlie  opposite  one  assists  the  other  by  its  weii^^ht  out 

«f  water  and  gravitation ;  neither  can  thi«  boat  pitch  like 

tmtAttf  for  the  balance  bodies  being  out  o:  thr?  water,  and 

the  breadth  of  six  feet  only  in  the  Hater,  it  can  only  act 

Wftb  a  g"i^»*y  <>»  l^c  water,  equal  to  a  bout  of  the  weight 

of  fix  feet  bnt  as  the  resistance  of  tbe  water  upwards  equal 

la  a  boRt  of  ei^ht  feet  wide. 
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Or  I  may  make  this  merbaiikul  simile:  Suppose  a^ork« 
man  uses  a  chtsasel  to  smooth  a  surhice  of  wood,  by  layiutr 
too  great  a  stress  on  thtf  tool  it  will  go  too  far  into  the  wood 
for  him  to  force  it  aloiijj;  iit  the  direction  wanted,  but  put 
tlmt  thissel  into  a  stock  hke  a  jjlane-iitotk,  and  set  it  to  the 
depth  required,  then  the  stock  will  prevent  its  goings  too  far 
io,  and  he  ciin  work  easily  though  tlie  plane  he  pressed  ou 
ever  so  hiird,  A  view  of  the  tni graving  will  elucidate  tltis 
comparison*  as  the  biilance  bodies  lie  parallel  with  the  &ur- 
facf  of  flit"  water  leojjlhwaysp  llie  national  importance  of 
such  boats  I  leave  to  the  public  to  tlecide.  I  muist  here  ob- 
serve, that  my  plan  cotituius  two  distinct  and  separate  im- 
provemenffi,  viz.  my  iieutnd  mode  of  building,  and  the 
applitmtion  of  the  balance  bodieKi 
Twos«paratu  The  first  improvement  relates  to  the  buildimg  of  boBtn* 
of'diffl^m  a"  ^^^&^^'  ^^"  '"  general.  The  second  is  only  partial,  and 
plication.  applicable  to  boats  of  peculiar  descriptions  or  u&es;  that  i»» 

all  such  as  are  wanted  for  dispatch,  jiafety,  or  pleasure,  or 
occasionally  for  life  boats:  as  there  can  be  no  cjiiestion  of 
the  self-balanced  boats,  built  upon  my  plan,  rowing  and 
satliofj  faster  than  otlicr  boatB>  and  they  may  be  u^ed  to  go 
to  sea  when  others  cannot ;  but  the  application  of  the  ba- 
lance bodies  is  not  meant  as  a  j^eneral  one,  as  it  is  not  fit 
for  resiels  of  burden  that  are  boraetimes  light,  m\A  at  others 
heavy  laden,  when  the  difference  of  the  draught  of  water  is 
considerable* 

CHRISTOPHER  WILSON. 


^piiiioo*  of  the      C  ERT !  Ft  c  ATE.— We  whose  names  are  hereunto  subscribed 
advantmgc*  of  bave  examined  the   boat   building  on   Mr,  Wilson*s  plan* 
(which  he  calls  the  neutral  plan)  and  are  of  opinion,  that  it 
will  be  attended  with  many  advantages. 

The  boats  can  be  built  as  light  as  thosie  that  are  clincher 
built,  preserving  a  smooth  surface,  and  will  not  require 
caulking ;  and  they  cat)  be  easily  repaired  by  any  car  pen* 
ter. 

The  advantage  this  boat  possesses  by  having  air  gunwales 
are  obvious,  and  from  tht;  partial  trial  we  have  had  of  the 
boat*8  saihug  which  he  has  altered^  we  are  of  opinioDj  that 

hU 
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nit  improvetnetit  n\  tJie  koel  and  formation  of  the  iKJat'a  bot- 
tom will  give  her  greater  stability  than  other  boats  of  the 
■ifwc  dimensioti8«  with  the  pro [lert  1*^9  of  Bailing  well  and 
drmwtitg  very  littlt*  water. 

MALCOLM  COWAN,  B.  N- 
JAMES  NICOLSON,  R- N* 
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GfllfTLEMENt 

PERMIT  me  to  present  my  thank«»  and  acktiowledg- 
for  ilie  truly  polite  and  distiiig:uii4he«l  msiniier  in  which 
(tbougb  a  i^lranger)  you  have  permitted  me  to  visit  your 
CofnmJltee ;  the  Society  of  which  the  same  is  formed  I  hold 
lathe  highest  estimation, and  have  deeply  to  regret  the  dis- 
tiuce,  that  pre  vents  my  oifering  my!:ieir  a  candidate  for  a 
ifQt  amoQ^  you. 

The  last  time  1  had  the  hononr  of  attend ini^  your  Com- 
iBittee»  Mr*  WiUoo's  new  life  boat  became  ihe  subject  of 
diiciiMion,  the  operation  of  which  yon  did  nie  the  honoor 
^  of  r^uestiu^  me  to  acquaint  you  of  as  soon  as  an  opportu* 
^flily  preheated  itself  for  a  fair  trial  of  her  at  sea. 

^BiAbout  three  o'clock  in  the  afternaon  of  Friday  !a«t,  the  Trial  of  tht 
^Hp  being  about  quarter  flood,  and  the  wind  at  houth-west,  ^^\^^  8^® 
^HpMrui^  excessively  hard,  an  object  was  discovered  in  the 
«ilnj!;  at  about  two  leagues  distance,  bearing  from  the  piers 
of  Newhaven  W,  S.  W.,  which  had  the  appearance  of  a 
res«el  waterlogged,  and  with  only  her  foremast  standing. 
Thi*  induced  Mr,  Thomas  Taaker  (the  person  whom  1  ap- 
pointed master  of  the  boat,  and  which  I  have  named  the 
AdelimeJ  witli  seven  others,  ta  put  to  sea,  with  a  view  of 
reoderiDg  a^^istance  to  the  supposed  tlistressed  vessel,  and 
although  tbe  breakers  were  tremendous,  and  the  sea  witli-* 
oui  them  running  very  hi^h,  the  boat  under  the  manage* 
aeut  of  the  crew  beforementioned,  ranged  as  coxswain,  six 
■lierst  and  a  bowman^  went  out  of  the  harbour  in  a  very 
Itfety  «tyle,  and  hood  came  up  with  the  object  in  pursuit, 
whicb  pcoved  to  be  a  beacon,  or  lighthouse,  of  a  singular 
conflilractjon,  triangularly  built,  and  clench-board  covered 
in  Its  floatiug  case,  with  a  mast  rigged  out  in  the  centre  of 
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one  of  the  side$,  and  supposed  to  have  broken  adrift  froiB 
the  enetny^ti  coast  by  the  boisterous  wt^atber :  finding  itft 
magnitude  too  vast  for  their  strength  to  tow,  and  the  even* 
log-  approaching,  they  returned.  Niimbers  of  persons  were 
asi^embled  on  the  piers  to  witness  the  actiou,  power>  and 
performance  of  the  boat,  who  were  highly  pleased  and  gra- 
tified. I  was  not  present  myself,  but  the  next  morning  one 
of  the  crew  was  sent  to  me  from  New  haven  to  this  placet 
who  stated,  that  the  whole  of  them  were  so  folly  sati^lied 
with  the  safety  and  supwor  powers  of  the  boat,  that  ihey 
shall  not  be  afraid  to  put  to  sea  in  any  weather,  when  the 
distrei^sed  of  their  fellow  creatures  claim  their  exertions  and 
assistance.  They  purticularly  observed,  she,  with  the  six. 
oars  manned,  pulled  extremely  light  and  easy  through  the 
water,  and  that  though  the  breakers  they  pulled  through* 
and  the  heavy  seas  they  rode  over  were  awt'ul,  Bhe  did  not 
ship  ten  gallons  of  water  the  whole  trip,  neither  were  the 
Mr.  Great-  men  wet  on  the  seats*  We  have  now  at  Newhaven  one  of 
mochinfenor  ^'*'  Greathead^s  boats,  provided  by  subscription,  but  ffOOl 
the  difHcnIty  of  getting  her  to  sea,  and  her  weight  and  con- 
strnct  Oil  rendering  it  almost  impossible  to  puli  her  through 
the  broken  water,  it  is  very  improbable  she  will  ever  b* 
used. 

My  opinion  is,  that  Mr.  Wilson's  boat  will  answer.  Its 
cost  f  conceive  will  exceed  ^I50|  inclLiding  the  building 
and  htting  her  out. 

I  have  the  honour  to  subscribe  myself  with  the  greats 
toapect^ 

Gentlemen, 

Youf  obliged  and  most 

obedient  humble  servant, 
WILLI  A]M  BALCOMBE  LANG  RIDGE. 

P.  S-  I  tihould  have  observed,  that  the  crew  pulled  her 
item  on  at  every  sea,  and  that  aueh  water,  as  in  general  fills 
over  the  bow  of  ordinary  boats,  is  received  by  tlie  fore  part 
of  her  flammingf^,  or  fioor  of  exteuded  sides,  and  sent  or 
dispersed  t^ideways* 
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IX. 

Dirrfipthn  of  a  Capstan^  that  w^ks  without  requiring  the 
Messtsiger  or  Cable  cm(ed  round  it  to  be  teer  fvrged*  B^ 
J.  WlTLKT  Bos  WELL,  E$q^^  of  Cif  ford's  Ihh*, 

SIR, 

1  Requ€*t  vou  will  lav  before  the  Society  of  Arts,  &c,  the  Capstan ihat 
model  of  a  capstan  contnved  by  me,  whif'h  works  wUbout  q,„r,,  lu^^    ,ei* 
mjniriaK  the  mfssenerer  or  cable  coiled  round  n  to  be  ever  »«iiger  of  cabU 
lor^ed*  «o  operation  necessary  witri  common  cap^luti^,  which 
ii^ways  attended  with  delay,  and  frequently  wiili  danger. 
Capstans  of  this  kiad  cau  be  uiade  by  a  cotDmoti  >\\\p^ 
vrigbt,  and  would   not  be   liable  to   be   put  out  of  order. 
Tbey  aJio  wotild  not  occasion  any  additional  friction  or  wear 
Miiessen^er  or  cable,  in  which  purlieu  I  ars  they  would  be 
ior  to  the  other  contrivance  hiiiicrto  bmut;ht  forward 
for  tJie  «uBe  (mrpose;  tbey  also  would  much  lacllitate  the 
boldioi^  on. 

Till!  great  los«  of  time  and  great  trouble,  which  always  Reasomfor not 
^Icod  applications  to  the  Navy  Board,  prevent  my  attempt-  ^']^''''^^^i'^* 
b^  to  bring  the  matter  before  the  public  through  that  chan- 
ad,  tbougb  1  have  had  the  most  unetjui vocal  approbation  of 
capstan  from  the  two  f^'entlemen  of  that  board  best 
iltlied  to  judge  of  it.  I  mention  tliii^,  least  it  nii^ht  be 
tWu^t,  that  my  not  applying  there  tirst  was  from  any 
aht  of  the  goodness  of  the  invention.  If  the  Society 
t>uld  approre  of  the  captan,  I  will  draw  up  a  more  minute 
sccoimt  of  it  for  publication. 

I  am,  Sir, 

Your  v«ry  humble  sen^ant, 

J-  W.  BOSWELL, 


Sin, 

I  Have  examined  your  model  of  a  capstan,  which  is  cal-  Onirx-ons  fo> 
cnUted  to  prevent  the  surt^ing  of  the  menaengef  when  heav-   meeting  itt 

oieht* 
•Tma  of  SoC'  cf  Arli,  vol,  XXV,  p,  65,     Fwr  tllii  invenliofl  tiic  gold 
\  wu  V9t^  to  Mr.  Bonr«U. 
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in g  in  the  caKle,  it  certainly  possesses  great  merit,  and  tht 

idea  to  me  ib  ij^uite  new. 

^  I  am,  Sir» 

Your  Innnble  servant, 

WILLIAM  RULE. J 
Somersei'piace^  yorember  I9,  I8O6. 
To  Mr»  BoswELL, 


No  friction 
between  the 
turns  of  the 


SIR, 


According  to  your  desire,  I  transcribe  the  part  of  the  let- 
ter froro  Mr.  Peake  (Surveyor  of  th*»  Nsivy)  to  me,  whieh 
relates  to  tlie  capstan  laid  before  the  Society. 

Extract  of  a  Letter  from  Henri/  Pcake^  Esq* 

i'  With  regard  to  your  ideas  on  the  capstan ;  I  hare  tried 
"  all  I  can  to  find  some  objection  to  it,  but  confess  I 
**  hitherto  hare  been  faded,  and  shall  more  readily  forward 
•*  it,  if  it  was  only  to  supersede  a  plan  now  creeping  into 
**  the  eervjcej  more  expensive,  and  much  worse  than  one 
«*  lately  exploded/' 

As  you  and  the  members  of  the  Committee  have  seen  the 
letter,  I  imagine  further  attestation  needless  relative  to  it* 

I  request  you  will  nxention,  that  all  friction  of  the  revoltt* 
tjons  of  the  cable  (or  roessenger)  in  paasin^j  each  other  be- 


•euger. 


cable  or  me«-  tween  the  barrels  of  the  cajistan,  must  be  eftectually  pre- 
vented by  the  whole  thickneti?i  of  one  of  the  rings  that 
betw^ixt  each  croiiainj^.  1  add  tliiH  because  one  of  the  gen- 
tlemen of  the  Committee  wished  to  be  inforaied  on  tbii 
poinL 

I  am,  Sir, 

Your  ver)'  respectful  humble  servant, 

J.W.  BOS  WELL 


SIR, 


In  obedience  to  your  intimation,  that  a  written  expltBi^ 
tion  of  the  advantages  to  be  obtained  by  the  use  of  capattw 
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msde  according  to  the  raocleU  which  I  luid  Ijt-fore  the  So- 
ciety for  ihf  Encouru^ement  of  Arts^  &,c.,  uoald  be  nocfjit- 
•ble,  I  send  the  fuUowin;^,  which  I  hope  will  make  the  sub- 
ject sutficietitly  cleur, 

A*  fi?w  but  muriuers  understand  the  manner  in  which  Methcwlof 
cablet  are  hauled  aboard  In  l;»r<;e  ahips^  it  wilt  probably  ren-  cablci on b<St4 
der  the  object  of  my  capstan  more  mauite5t,  to  f,^ive  some  j  ship. 
accaont  af  this  operation* — enables  above  a  certain  diameter 
are  toobiilejLible,  to  admit  of  being  coiled  round  a  capi^tan; 
ID  sbip9  where  cables  of  so  large  dimentioi^s  are  nccebsary* 
a  imaller  cable  i8  employed  for  this  purpose,  whirli  b  called 
the  metsengetf  the  two  ends  of  which  are  made  fa&t  together 
M  aa  to  form  anendle^*^  rupe,  which,  as  the  capstan  in  tunjeii 
&botit«  revolves  round  it  in  unceasiing^  succesision,  passing  on 
in  courae  to  the  head  of  th<.'  ship^  and  a^ain  returnin*^  to  the 
capstan*  To  this  retunilnt^  part  of  the  messenger*  the  great 
cable  19  made  fast  by  a  number  of  small  ropes,  called  nip- 
pefii^  placed  at  ret^ular  intervals;  these  nippers  are  applied^ 
M  the  f^aUle  enters  the  hawse  hole,  and  are  a^in  removed  as 
it  approached  the  capstan,  after  which  it  is  lowered  into  the 
cable  tier. 

The  jnesaenger,  or  any  other  rope  coiled  round  the  cap-  Necessity  of 
ftan,  must  descend  a  space  at  every  revolution,  equal  to  the  s""^*"** 
diameter  of  the  rope  or  cable  used  ;  this  cirLurastance  brings 
the  coils  in  a  few  turns  to  the  bottom  of  the  capstan,  w  heu  it 
can  no  longer  be  turned  rojuiL  till  the  coii»  are  loosened  and 
fiii^d  up  to  its  other  extremity,  after  which  the  motion  pro* 
ceedaaa  before.     Thi!)  operation  ol  s]iil>iii^  the  place  of  the 
coiU  of  the  messenger  ou   the  capita ti  ls>  Ldlied  surging  the 
m€$$enger:  U  always  causes  considerable  delay;  and  when  Came^t  deUy 
the  me^^enger  chances  to  «Up  in  changing  Its"  posit Itm,  which  ^"^  <l«^g«^r. 
iQCBCtimes  happens,  no  ttmall  dauger  1:3  incurred  by  those  who 
are  employed  about  the  capstan. 

The  firat  method  that  I  know  of,  used  to  prevent  tlie  ne-  Frst  attempt 
cesmtf  of  Hurgiog*  waa  by  placing  a  horizontal  roller  be- 
neath the  messenger,  where  it  fin^t  entered  on  the  capstan, 
to  »upported  by  a  frame,  io  which  it  turned  on  gudgeoais, 
that  the  messenger  in  paij»mg  over  it  was  compelled  to  force 
^Bpwards  all  the  coiU  above  the  capstan,  ai  it  formed  a  new 
it. 

This 


1 
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tenipt. 
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Diiatlvtntages.      This  violent  forcing^  of  the  co\h  upuards  ainnp:  the  barrrf 
I  of  the  capt^tan  uot  only  adds  couiiidenibty  to  the  labour  in 

L  turuing  the  capbtan,  but  from  tht'  ^v^ut  friction  which  the 

I  tneaaenger  uuist  suflt*r  in  the  operation,  while  pressed  so  hard 

I  agaiubi  the  capstan,  (as  it  muiet  be  by  the  weij^ht  of  tlie  an- 

^^  choraud  strai.i  of  the  merit)  could  not  but  caubc  a  very  i^reat 

^Ir  wear  and  iiijury  to  the  messeuj^er,  or  other  cabJe  wound  round 

[  the  capstan ;  aod  that  this  wear  must  occasion  an  e^tpense  of 

k  no  gmall  amount,  must  he  manifest  on  conmdeKng  the  large  i 

■  sums  which  the  timaiie^t  cables  n^ed  for  this  purpof^  cost,     1 

The  next  method  applied  to  prevent  surging  was  that  for| 
which  Mr.  Pluc I; net  obtained  a  patent*  the  speriticatton  of 
I  which  may   be  seen  in  tb*     ilepertury  of  Arts,  No.  4ii.    In 

I  this  way  a  nunr  ,'r  of  uprij»;iu  pup)>ets  or  liftci-?,  pluced  round 

I  the  capstan,  were  ur.i(\^  to  ri»e  in  Kuccession,  as  the  capstan , 

I  turned  round,  by  a  circular  inclined  plane  placed   beneati 

[  them,  over  which  their  lower  extreuiilie^  moved  on  frictio 

wheels;  lUid  ihese  pappets,  unthcy  rnj>e,  forretl  upwards  th 
cail«  of  the  messenger  on  the  barrel  of  the  capstan. 
Thisfoinetlilng      This  was  a  superior  method  to  the  first,  as  the  operation* 
oettert  of  forcing  upward  the  coils  was  performed  more  gradually 

by  it;  but  still  the  wear  of  ihe  messenger  from  the  lateral 
friction  In  rising  against  the  whelpsof  the  capstan  remained 
undvniuished. 

The  third  methorl  used  fi^r  the  same  purpose  was  that  pro- 
posed by  captain  Hati;  iton.  It  cousisted  in  giving  the  cap- 
stan a  corneal  fchape,  with  an  angle  so  obtuse,  that  the  strain 
of  the  messenger  forced  ihe  cods  to  ascend  along  the  sloped 
Bides  of  the  bnrrel.  Tite  roller  Rrst  mentioned  was  some- 
time used  with  this  capstan,  of  which  a  ftill  account  is  io* 
serted  in  the  Repertory  of  Arts,  vol,  2, 

The  lateral  friction,  and  wear  of  the  mei^sen^r  against  the 
gTtMt,  and  at-  ^,^^^|pg  ^f  ^f^^  capstan,  are  equally  great  in  this  method  as  in 
new  iKonve-  the  others ;  and  It,  besides,  has  the  inconvenience  of  causing 
mieace.  the  coils  to  become  loose  as  tbey  ascend;  for  as  the  tipper 

part  of  the  barrel  is  f>ear  ii  third  less  in  diameter  than  iht 
lower  part*  the  round  of  the  mestenger,  that  tightly  embraced 
the  lower  part,  must  exceed  the  circumference  of  the  upper 
extremity  in  the  same  |>ropohlon, 
Advantflges  of      In  the  method  of  preveutaig  the  necessity  of  surgitrg, 

which 


Third  at- 
tempts 


Friction  as 
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«Wich  the  model  1  buve  had  the  honour  ol  inyitig  before  the  ly^e  method 
Society  repre:<enU»  uoiu*  «jj  ihe  latt  lui  ttirbou  ol'  the  metssen-  "*J^  piopo^cd. 

|(fr  or  tmble  ugaiiist  tiie  ^n^lpsot  the  m^^tun,  (whtch  all  ^M 

the  other  methods  of  etfecting  the  siime  pu  [vo^e  before  men-  ^| 

tiooed  labour  uuder,)  can  possibly  (ake  phtce,  aud  of  course  ^M 

the  wear  of  the  fn€f^enger  occasioned  thereby  will  be  en  ti  rely  ^H 

avaidc-d  ici  it,  while  it  perform's  its  pwrpo^e  more  smoothly,  ^^ 
equally^  «nd  with  a  le^js  moviU|^  power  ihua  any  of  them. 

My  method  of  preventini^  the   neces&jit\    of  ^^rg'ig  ^^""xiiisdiJscri^iH 

iisti^  in  the  simple  addiiiou  of  a  secuiid  smaller  barrel  or  caj>-  ^H 

iteo  of  lew  dimensioii>»  to  the  large  one;  beside  which  U  is  to  ^M 

be  placed  in  a  simiUr  manner,  and  wbieli  need  not  in  general  ^H 
exceed  the  size  of  a  halt-barnl  cask.     Thr  ^  oils  of  ihe  mes-            •      ^U 

inigerare  to  be  parsed  ulterciately  round  the  large  capstan  ^M 

ttid  thi«  smalt  barrel,  hot  v*ith  their  dii  i  ctif  n  reversed  on  the  ^M 

dijie-ent  barreb,  so  that  they  may  cross  each  other  in  the  in-  ^M 

ter^*al  between  the  barrels,  in  order  that  (hey  may  have  the  ^H 

mote  extensive  contact  with,  and  better  f^ripe  on  each  barrel.  ^U 

To  keep  the  coils  dit^ti net,  and  [)revent  their  tonching  each  ^M 

other  in  pas^in;^  from  one  barrel   to  die  other,  projecting  ^H 

fioj^nre  fastened  round  each  barreb  at  a  distance  from  each  ^H 

other  equal  to  al>out  two  diameters  of  the  messenger  and  the  ^M 

thjcknests  of  the  riii^.     Thctie  rings  bhould  be  so  tixed  on  the  ^M 

two  burrels,  tiiat  iho^e  on  one  barrel  should  be  exactly  op-  ^| 
|iosiie  the  middle  of  the  interval  between  those  on  the  other 

tmrrel:  and  thi»*  is  the  only  circumstance,  which   requires  ^m 

«ny  particular  attention  in  the  construction  of  this  capstan.  ^M 

The  nnvs  should  project  about  aa  much  as  the  cable  or  me§-  ,H 

•eoger  from  the  barrels,  which  may  be  formed  with  whelps,  H 

and  10  every  other  respect,  not  before  mentioned,  \n  the  ^M 
OMial  manner  for  capstan  barrtls,  only  that  I  woidd  rerom- 
meod  the  whelfwi  to  be  fomied  without  any  inclination  in- 
wmrd»at  the  top,  but  to  stand  upright;  all  round,  *^o  as  to  form 
the  body  of  the  capstan  in  the  shape  of  a  polygonal  prism,  if 
ti>e  intervut^  between  the  whelps  are  filled  up,  in  order  timt 
the  cotls  may  ha%e  equal  tension  at  the  top  and  at  the  bot- 

loin  of  the  barrels,  and  that  the  defect  which  conical  barreh  ^m 

caate  in  ihr*^  respect  may  be  avoided.  ^t 
Thif  "^mall  barrel  should  l»e  furnished  with  falling  palis  af 
^mU  as  tlic  large  one;  a  tixed  iron  i[»indle  Hscendint^  from 
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thedfrk  will  be  th€  K^i^t  for  it,  as  it  wtll  fttke  up  Ic^  room, 
Thiii  tipiiidle  mny  be  bccm  ed  below  the  deck,  »o  an  to  bear  any 
atriiin,  «s  thr  small  baird  need  uot  be  mnvU  fibove  half  the 
btiijhl  of  Uie  large  I  ►and;  lb«  capstan  bars  can  easily  pass 
over  it  iu  heanug  round,  when  it  U  tlioogbt  tit  to  u^e  ca(>- 
stan  bars  on  the  «uTiie  deck  with  the  smuli  barrel.  A»  two 
turns  of  the  mei»**eitger  rotaid  both  UinvU  will  beat  least 
ecjuivalcnt  to  three  turns  round  the  common  capfttiia»  it  ivill 
bard  I V  ever  be  necfssary  to  u^q  more  than  four  turns  round 
the  two  barreh. 

The  circu instance  which  preveuts  the  l<jt(*ral  friction 
the  messenger  iu  my  double  *_a;*iitHii  i^,  that  iu  it  each  co 
ib  kept  dii»ii.inct  from  the  rei<t,  and  mui»t  pass  on  to  thes*eLoni 
bf!rr#^I,  before  it  can  gain  the  next  elevation  on  the  tirst,  by 
which  no  one  coil  ciin  have  nuy  ujfluence  in  nuMng  or  de- 
pressing another;  and  what  each  separiite  coli  descends  in 
single  revolution,  it  rci^aius  as  much  as  is  necessary  in  h 
past 5 age  between  the  burrels,  where  in  the  air,  and  free  froi 
all  contact  with  any  part  of  tlie  apparatus  it  attains  high' 
elevation  without  a  pos^ilnlity  of  IncUuii  or  wear. 

i  have  described  my  double  capstan,  as  it  is  to  be  used  in 
large  vessels,  where  iMesseuger^ure  necessary^  from  the  greaM 
size  of  the  cables;  but  it  i^  obvious  that  it  in  equally  appli^4 
cable  in  smaller  vessel s«  as  their  cables  can  be  managed  with 
it  in  the  saine  manner  as  ih  directed  for  the  rae^aeoger*  The 
same  principle  may  nUo  be  easily  applied  to  windlasses,  by 
liaving  a  small  horizontal  barrel  placed  parallel  to  tlie  body 
of  the  windlusH,  and  Iniviu;^  both  fitted  with  riugs»  in  thisi 
same  way  as  the  cjtpstan  already  described.  The  pr<^>pe 
place  for  the  surall  horizontal  barrel  is  forward,  just  befor 
the  wiiidlas4s,  and  as  rnitch  below  its  level  as  circumstance^ 
will  admit;  it  should  be  funnshed  with  catch-palb  as  well 
as  the  windlass^  M 

Uc*^ide  the  advanta;>es  already  stated,  ray  pmpdsed  inw^ 
prove m en t  to  the  capstan  has  others  of  cnnsiderable  utility* 
lis  ennstruction  is  bo  very  simple,  that  it  is  no  more  liable  ti 
derangement  or  injury  than  tbetapstan  itself.     lt»  cost  ca 
be  but  small,  and  every  part  of  it  can  lie  made  \ty  a  con 
nion  ship  carpenter,  and  be  repaired  by  Him  at  sea  ifdatnag 
by  sln>t*     It  will  take  up  but  little  rouiUi  only  that  of  a  1 

barrel 
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I  cask ;  and  it  is  of  a  nature  so  atialogoug  to  that  kind 
chinery,  to  whicli  sailortj  are  uccustoined»  that  it  caji 
W  readily  uuderstocxl  and  iJiuntig«-ni  by  tliem. 

In  order  to  render  the  descrnjtion  of  my  double  t:ap9tun 
more  dear,  I  annex  u  sketch  of  it,  as  litled  up  in  the  maa- 
rAtr  proposed. 

1  am,  Sir, 
Your  very  resjiectful  humble  servant, 

J.  WITLEY  BOS  WELL. 

to  the  Efigravbig  of  Mr,  Bimveirs  improved 
(kpttmts  to  prevent  the  neceuity  of  surging*  Fia(e  4, 
Fig.  5. 

A  Represents  the  larger  or  comoaon  capstan  used  on  board  Explanation  of 


t)iip». 

B  Another  capstan  of  less  dimen^ionsj  placed  in  a  similar 
meatier. 

C  The  coils  of  the  messenger  passing  alternately  round 
ihe  large  and  smaU  citpiitaiib,  but  with  their  direction  re* 
ferscd  on  the  different  barrels,  so  that  I  bey  may  crosis  each 
■  Other  in  the  interval  between  them, 

D  D  D  1>  Projecting  nngs  round  each  capstan  or  barrel, 
10  fixed  on  the  two  barreU,  thut  those  on  ont  barrel  should 
be  exactly  opposite  thp  middle  of  the  intervals  between 
thow  OD  the  other  barrel. 


h^  pliitii. 


k 


X. 


Lfiter  from  Dr.  Bed  does  on  certain  Points  of  Huiory,  re* 
latiee  to  the  Component  Parts  of  the  Alkalis ^  with  observa^ 
iiOHM  relating  to  the  CoffipositioH  ttf  the  Bodie:f  termed 
Siwpie. 

To  Mr.  NICHOLSON, 
Dbar  Sir, 


Never  regarded  ihe  base  of  the  alkahs  as  belonging  to  Alkalis  not 
^^ictaUic  order  of  combustibles^  or  projected  their  re-  J^^'^^^  ^ 

ductioa 
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rjlancei  saiurj- 
ted  wiih  tiM- 


Arranged  wkh 
€l\isi  of  bodies. 


Anatrsis  of 
bty>it*i  lertned 
timpte  sug- 
gested. 

lElcctrlciry 
PloTlg  coiuldcr- 
fed  as  the  pro- 
per mean. 


The  fusible 
combustibles 
proper  for  this. 
Tried  by  Mr, 

A  gas  libera- 
ted, and  again 
kbiorbcd. 


Metalf  and 

othrrcombas 
I  libie^  nuy  be 


ductiftii  by  galvanism  or  electricity.  But  lt>ng  ago,  on  con- 
templating alt  other  aubstiinreg  in  opposilioti  to  oxt»:*^o  U 
very  natynilly  occurred,  that,  since  alkalis  and  earths  would 
not  bum  or  absorb  oxigen,  they  might  be  ai  ready  sat  limbed 
with  it.  This  invealij^Htion,  caused  by  Tondi^a  puper,  would 
have  been,  had  it  operated  at  all,  a  discouragement  to 
tbe  itb'a,  which  was  certainly  formed  on  dil!erent  i^rounds, 
and  exisledt  I  believe,  prior  to  my  acquuititaiice  with  those 
facts.  Such  ai>  it  was  conceived^  it  liaijpencd  tu  he  ki;jt^  ;if- 
terwards  tlirowij  out  in  an  e&suy  on  the  arrangement  of  bo- 
dies on  the  principle  alliidetl  to  above.  As  a  distinct  fourth 
class  of  bodies  1  had  nrranj5L*d  to  pettier  barytti*,  ^troatites, 
potas)),  R»tJaj  lime,  mai^ncMa,  ul u mine,  jargon ites,  silejc,  &c., 
adding  this  qu^ry  "  Docb  the  mode  ol  uniou  of  thfir  ele» 
ments  render  them  nonoxiduble  ?  or  have  they  ah-eady  o^^i* 
gen  or  jhoNoxigeu  closely  combined?'*  and  again  **  If  fu- 
ture experiments  should  acconipliih  the  o\*idation  of  any  of 
the  botlies  of  the  fourth  cla^s,  such  Lodici>  must  bt  transfer- 
red to  the  third  claas  (teimed  philoxigenous).  Should  it  be 
discovered,  that  oxigeu  enters  into  their  com  position,  tbe 
tcrnis  pbiloxigenous  and  mlsoxigenous  must  be  changed*.'* 

I  had  observed^  p«  ^21  Sf  that,  *^  more  than  mere  classitica- 
t i on,  i  had  it  in  view  to  place  under  the  reader's  eye  certatui 
probahiUtieB,  that  might  lead  to  the  analysis  of  diftt 
bodiesj  at  present  considered  as  simple/*  This  applu  ai 
of  electricity  is  a  project,  which  has  lain  on  the  surfaci 
chemistry  for  above  twenty  years.  I  have  taken  all  o|n 
tuuitics,  public  and  private,  of  pressing  its  execution.  The 
bodies  I  have  been  accustomed  to  name  as  the  proper  sub- 
jects for  trial  were  the  fusible  combustibles,  as  sulphur  audi 
phosphorus*  A  gentleman,  illustrious  for  his  Ute  success fli< 
these  researches,  some  time  ago  mentioned  to  me  his  havioj 
made  this  experiment  with  galvanism.  The  result  iv 
bberdtiou  of  some  vapours  or  cros,  which  disappeared  again 
before  tbe  body  concealed.  The  mode  of  investigation 
should,  in  my  opinion,  still  be  projiecuted  with  %  much 
higher  power  than  !ms  yet  been  employed. 

As  an  ineentive  and  a  clew  to  experiment  (wbich  is  the 
only  use  of  hypothesis)  I  beg  leave  to  repeat,  that  meiah 

•  Contribuiiuns  Lb  pliyi.;ind  mcd.  KnowIe<Jge,  p*  2J3, 


can  not  proceed  far  ]a  this  train  of  speculation  with- 
Itiog  the  prospect  of  M  nature  as  constating  of  two 

i,  oxigen  and  hidrogen, 
ipect  to  heat,  light,  electricity,  galvanism ,  and  mag-  Heat,  light, 
1  tee  not  thesniallest  reason  to  re^ai d  thc^e  as  distinct  v  mi/m  *  mj?*-" 
es,  or  oth*;r  than  as  powers  or  influences,  if  we  are  neti»ni,  not 
►Uow  Berkeley*     We  have  no  right  to  consider  any  J,nr[hili*t  but 
jy  whatever  as  essential  to  matter.     We  have  there-  power*. 
crilfirion  ot  materiulity.     Vet  it  appeam  to  tne,  that  Terhaps  gruTi* 
ncc  of  ffraviution  h  a  much   stvonger   negative   ar-  <''*iort  the  onif 

tiian  any  pOMtive  yet  priJtiuced :  and  1  have  no  mittcr* 
|U|  all  tbo^  who  have  set  tlieuiselveji  to  weigh  cn/tinV^ 
|he  notion  of  its  being  a  separate  substance,  have 
[ifkertbly  disappointed  at  the  result  of  their  experi- 
Ifaat,  hod  the  refutt  been  opposite,  they  would 
ihed,  and  justly^  in  this  proof;  for  it  must  have 
as  dfci*ive.  Have  not  adversaries  a  right  to 
J 

eniufi  of  accurate  experiQientol  invr^sti Ration  may  be  We  may  heon 
[the  art  of  n^ridin^  from  inanimate  to  living  nature:  _^^^^^^  *t' 
wn  afterward  one  may  venture  to  predict,  that  olher  kaoiwjedfrc  of 
ice*,  oflering  other  meanii  of  analysis,  will  be  disco- J"'^"*^**  ***" 
\esm  dttennive  probably  than  heat,  and  more  so  than  Oihtr  urRuen-. 
^ism,  and  constituting  the  Jitlerence  between  the  par-  «^«i5»  affbrding 
if  matter  as  they  hiitaien  to  be  enfmtf*^  in  one  clasg  ^^  »^^  ™<^*n»  <jf 
Eipotiads  or  the  other.     The  Archaeus,  vital  principle,  divcuvtred. 
umterV  materia  vitae  dit^usa,  &c.,  will  perhaps  come  ^^tidpaU^ns 
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Analifsu  of  some  ntefallk  Sulpfmrets.    By  Mr*  GuENiTEACf 
1^1  i tie  Engineer  •- 


Froponlot!  of 
the  metal  iii 
Eulphurcu 
cooslant. 


Mngnctir  nnd 
oUier  pyrites. 


Some  sttl!  ad- 
roit the  pre- 
tence of  oxi' 


j_^arioii6  speci- 


EVERAT^  chemist-^,  pnrtifularly  Messrs.  Proust  and 
Hatchett,  have  paid  attention  to  metallic  sulpbureta.  The 
fifst  of  these  gentlemen  haa  shown,  that  ceKaio  metaU,  m 
iron^  copper,  and  lead,  combme  with  anlphur  in  the  metal- 
lic state  and  in  a  coostiint  propoilion,  Mr.  Ilotdiett  has 
g^iven  an  analysis  of  the  niurjuetic  pyrites,  which  hp  conM- 
ders  as  a  sulphnirf^t  of  iron  at  a  minimum,  and  that  of  se- 
veral common  pyrites,  in  which  he  finds  other  principles 
beside  iron  and  snlphiir.  The  experiments  of  these  two 
scientific  gentlemen  however  have  not  impressed  convietioit 
on  the  mind  of  ever}*  chemist;  and  some  appear  still  to  ad- 
mit the  presence  of  oxigen  in  sulphurets  of  iron.  They 
found  their  objections  chiefly  on  this^  that  Mr.  Proui.t  em- 
ployed the  method  of  synthesis,  which  always  leave*  some 
niicertainty  in  the  proportions :  and  that  Mr.  f  latchett  as-^a 
certained  the  snlphur  ntdy  by  means  of  sidphate  of  baryte*,^ 
respecting  the  composition  of  which  some  uncertainty  still 
remains,  ilavins^  had  occasion  to  analyije  certain  metallic 
snlphnrets,  I  determined  their  elements  with  a  gr^-at  deal 
of  care,  in  order  to  satisfy  myself  on  llie  points  just  meinfl 
tioned,  m 

The  specimen  of  snlpliuret  of  iron,  on  which  I  made  all 
the  experiments  I  am  about  to  describe,  was  iimorphous, 
without  any  mixtyre  of  j^angue.  Itn  colour  was  the  com- 
mon bronze  }^  el  low  of  iron  pyrites,  Varions  preliminary  est' 
periments  convinced  ine,  that  this  mineral  contained  no 
earthy  sobstance,  and  no  other  metal  than  iron.  I  shall 
now  proceed  to  describe  the  methods  I  employed  to  deter- 
mine with  precision  the  quantities  of  iron  and  sulphur  they 
contained, 

•  Journal  Ties  Mines,  vol.  XX),  p.  t03.  A  iranslalion  of  a  paper 
by  Mr.  Gucntveau  on  the  Denulphuraiion  of  MetaU,  in  Khe  lame  work* 
waii  given  in  oiii  Jf^umal  fur  Ni»v«mber  laat^  vol.  XVIIl,  p«  197. 
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I.     Examination  Jhr  the  ffon. 


fivf^ 


I  boilrd  a  mixture  of  nifnc  au<l  muriatic  iieid 
|^oime«  [77  ^s,]  of  powdered  pyrites*  The  sulphur  was 
completely  burned,  aud  the  solution  was  couvpk'te,  except 
O'Ol  of  a  granjme  of  »ilex.  The  oxide  of  iron  precipitated 
W  amiiioiiia  and  heated  red  hot  wtighed  3  35  ij;r. :  which  iii- 
iHcate,  sup(in«ini:?  the  proportion  to  be  14B  to  100,  "2*25  gr. 
of  metaUic  iron,  or  45  per  cent. 

t.  Another  experiment  made  in  the  same  manner  yielded 
»e  3*S4  gr*  of  red  oxide  of  iron  ;  which  coincides  with  the 
preeediDg. 

a.  I  roasted  20  gr.  [306  ^9.]  of  the  same  pyriteB.  After 
belo^  exposed  some  hourb  to  a  pretty  \  iolerit  heat,  the  weight 
118^  reduced  to  13*24  gr. :  ho  that  100  left  only  66*2. 

Of  thi*  residuum  I  dissolved  5  ^.  in  iistromuriatic  acid. 
Kfiriftte  of  barytes  producing  no  precipitate  in  this  solution, 
I  concluded,  that  tlie  roaBtin^  had  been  complete,  and  the 
ffynle^  reduced  to  pure  oxide  of  iron-  Besides,  on  com- 
jpaiing  the  weiglvt  of  the  residuum  of  5  ^r.  of  pyrites,  bein^ 
1*3 1  gr.*  with  that  of  the  oxide  of  iron  obtained  by  the  ex- 
pmoient  above,  namely  3*34  gr.^  there  can  be  no  doubt, 
fctit  the  whole  of  the  sulphur  and  sidphuric  acifl  were  vola- 
liltied.  This  new  method  of  computing  the  quantity  of 
itide  of  iroo  leaves  no  doubt  respect iu^  the  proportion  of 
ietal  in  the  pyrites,  being  equally  indicative  of  45  per  cent 
ftf  tnetallic  iron* 

4.  I  fused  tlie  roasted  pyrites  without  any  addition  in  a 
cmcible  lined  with  charcoal,  in  order  to  obtain  the  metiiK 
The  bottoo  amounted  to  70*2  per  cent,  without  any  scoria?. 
Deduciin!^  3  per  cent  for  the  carbon  combined  with  it,  we 
iball  havetidvl  of  iron  from  100  of  roasti^d  pyrites,  and  from 
10(>  of  pyrites  in  it£>  native  state  45*08  of  pure  iron. 

FnHn  the  four  experiments  liere  mentioned  it  follows, 
diBt  the  flulphuret  of  iron  contains  45  hundredths  of  me- 
iftlhc  iron;  and  I  do  uot  think,  thul  any  errour  ean  have 
taken  place  to  the  amouut  of  one  jmndredth. 

11.  £xantinatim 


Anatysed. 
Boiled  in  aqoi 
regia. 

Pfccipitatid  by 
ammonia. 


This  repeated. 


Roasted, 


Reiki tium  <Ii«* 
Sdlvetl  in  aqua 

No  precipitate 
witti  mm  late  of 
bary  tea* 


fused  without 
addiliya, 


Contained  0"4i 
of  nitfUiLLk 
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IL    Examination  for  the  sulphur^ 

DUsoIvird  in  1.  Having  dissolved  5  gr*  of  iron  pynte&  in  nitromunatic 

aqua  regia  and  ^^j^^j  ^^^j^  ^|^^  assistance  of  beat,  I  dropped  into  the  soluliou 
muriate  of  ba-  fiiuriute  of  barjte%  till  no  more  prtcipitate   was   formed. 

nte*  toasccr-  -f\^^  sulphate  of  barvteu  subsided  to  the  bottom  of  the  ires- 

tam  iiiC  quan*  *^  ,  • 

tity  of tulphttr.  ^«?1 ;  and,  havitig  poured  olf  ihe  clear  bcfuor,  I  added  some 

di.*tilled  wuter,  in  order  to  wash  off  any  foreign  salts.  I  col- 
lected the  did|ihete  on  a  filter*  Having  dried  it,  first  with 
a  g<  ntle  heat,  incrca^ied  afterward  to  redness,  and  burned 
th<»  tiller  separatel}*,  I  found  tiie  weight  of  the  sulphate  of 
baryteo,  dedaclinj^  that  of  the  ashes  of  the  filter,  was  19*1 
gr,,  or  3H2  to  100  of  pyrites, 

2,  It  mii(ht  be  suspected,  that  the  preceding  result  was 
too  small,  on  account  of  the  state  of  t^bullition  m  which  I 
had  keot  tlse  solvent,  which  mi^ht  have  carried  off  in  vapour 
a  po-Tion  of  the  sulphuric  acid  formed,  1  thought  it  ri^^ht 
therefore^  to  naake  another  experiment,  employing  a  moi 
moderate  heut. 


Accordingly  I  treated  2*5  gr.  of  the  same  pyrites  with 


Treited  witb 

dilute nitnc^^^  luted  mtiit;  acid,  heiiting  it  genth%     The  whoU;  of  the  sul- 


3 


aci'I  in  %  gen 
ileal. 


OfSSof  lul- 
pbur. 


phur  hovvevcr  wa*  burned  except  ubout  0*03  of  a  gmmine  * 
that  remained  uu decomposed*      From  thi»  solution  1  ob* 
tuined  9*71  ^r,,  or  388  per  cent  of  sulphur  of  borj'tes,  cor- 
responding to  54*3  oi'  sulphur;  and,  on  taking  into  the  ac» 
CO  nut  the  residuum  abovemeutloncd,  we  bhall  have  54'S  ^ 
sulphur  in  u  hiuidred  parts. 

This  rcsuU  i  consider  as  more  accurate  thao  the  pr 
ing. 

The  expenments  I  have  related  clearly  show,  that  the 
lulphuret  of  iron  analybed  contained  about  45  per  cent  of 
metallic  iron,  and  between  54  and  55  per  cent  of  sulphur, 
rennlts  vihjch  ditier  vtry  little  fiom  those  of  Mr,  Hatcbett. 
It  is  difficult  then  to  conceive*  that  iron  pyrites  cootaia 
ox  1  gen,  and  the  quautity  eorres|>ouding  to  all  the  mistake* 
that  could  possibly  have  taken  place  cannot  be  many  huii* 
dredths. 


:he  ac* 


Com  pone 
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Component  parts  of  iron  pyrites. 

Metallic  iron •  •  •  •  45 

Sulphur *#••..**.*  B5 

100. 
Sufphnrei  of  copper* 

Messrs*  Lelievre  and  Gillet-Lautncnt,  mine^cotinseTlors,  Rulphuret 
having  had  ihe  goodness  each  to  present  me  with   a  speci-  <^'^PP*''' 
nien  of  sulphuret  r>f  copper,  I  shall  proceed  to  give  the  re-* 
iultaof  my  analysis  of  this  mineral. 

I.  Siberian  sulphuret  of  copper  from  the  collectioo  of 
Mr.  Lei  rev  re.    Spec,  gravity  5*2^2. 

Ffve  grammes  of  this  mineral  treated  with  nit ro muriatic  Treated  with 
icid  aa^iBted  by   heat  were  reduced  to  0*51  of  a  gr.  of  a uU  *'*'^^  "'***' 
phur  nearly  pure,     CalciDatiori  left  only  0*04  gr,  of  oxide, 
which  was  completely  redi^solved. 

The  solution  precipitated   by  muriate  of  barytes  let  fall  Preclpttatedby 
4-01  gr.  of  bulphate,  corresponding  to  0-5G  of  a  gr.  of  sul-  JJ"^"^*^^  ^ 
phur*     This  brings  the  whole  quantity  of  ^jiilphur  to  1*03 
(jT,     The  iron  was  separated  from  the  copper  by  ammonia. 
The  precipitate,  well  washed  and  dried,  weighed  O-OB  of  a  gr. 

The  brown  03tide  of  copper  precipitated  by  potash  weighed 
4'6^gr.,  answering  to  3'7i  gr.  of  metallic  copper, 

I  convinced  myself  by  various  experiments,  that  the  spe-  No eartfi,  lead, 
cimea  subjected  to  analvsis  contained  no  earthy  substance,  '"^"R^'i****  <* 

•'  J  ^  *  ariiiniony, 

l«d,  manganese,  or  antimony.    The  emaVI  quantity  of  iron  >^  |,ttie   xUfa 
existiiig  in  it  appeared  to  me  even  to  be  included  in- small  of  iron  lo reign 
fissures,  in  which  its  oxide  is  easy  to  be  perceived :  it  cannot  ***  ^*' 
thercfivre  be  considered  as  an  e^senti^il  part  of  the  composi'* 
^oa  of  sulphuret  of  copper. 
^The  results  of  this  analysis  are 

Metallic  copper  • 7i-5  Comi>oacai 

Sulphur ^20*5  ^''*' 

Oxide i>f  iron  •*••••••••  1-5 

Loss #..•,.••••  3*5 

100. 

The  experiments  I  made  In  the  course  of  the  analysis  lead 
ttc  to  iliink,  that  part  of  the  lo^s  fell  on  the  copper.  Not- 
mthttnnding  this  however,   the  proportiou  of  sulphar  to 
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copper  differs  very  little  from  that  of  28  to  100  gifeti  hf 

'  Mr.  Fro  list. 

FuteA  in  char-  This  aulphuret  of  copjKT,  being  subjected  to  a  very  vio-» 
lent  fire  In  a  crucible  lined  v^nh  charcoal,  was  fused,  and 
lobt  but  ^^  per  cent  of  iu  weight.  Its  aspect  was  not  al« 
teredj  only  a  fe»?  soiiill  globules  of  copper  were  perceptible 
toward  the  boitom  of  the  button. 

2*   Siterian  sttlphuret  of  copper  from  the  eoUection  <tf  Mr** 
CUht'Launwnt, 


Another  »pe- 
dmea  mixed 
wiOi  quirtt. 


This*  specimen,  though  In  appearance  very  bomogeneouv 
wa^  uotwith^tuti<lin^  mixed  with  a  great  deal  of  quartz*  la 
some  places  it  ^struck  tire  with  steel. 

1  separated  the  copper  from  the  iron  by  sulphuretted  hU 
drogen.  The  precipitate,  calcined,  redissolved,  and  treated 
with  caustic  pota^h  t^ive  me  3  ^r,  of  oxide  of  copper  from 
Q  oi^  the  lutnerah  1  found  iu  it  no  other  metal  but  copper 
and  iron- 

The  results  were 


CofopcmenI 


Mi  talUc  copper    •  * 

Sulphur* 

Siliceouts  residuum 

Lime 

Red  oxide  of  iron 


*  47 

*  IJ 

.    25 

*  7 

.     9-3 

IUI'3 


reiga  sub- 


fmportions  of  ft  ig  to  be  observed  here,  that  the  presence  of  the  diffc* 
jnetarnat"af-  rent  substances  foreigD  to  the  solphuret  of  copper  did  not 
lotted  by  fo-  affect  the  proportions  of  the  copper  to  the  sulphur,  which 
19  evidently  that  of  100  to  !2B.  The  iron  probably  is  not 
combined  with  the  sulphuret,  but  with  the  silex  and  lime 
forms  its  gangue* 

Copper  pyrites^ 

fjrrttoiis  cop*        1.  Copper  pyrites  of  Sainbel  from  the  collection  of  th^ 
*^''  Council  of  Mines.     Spec,  gravity  4'l6- 

The  specimen  1  subjected  to  analysis  wats  amorphoiit,  but 
withn.it  mixture  of  t^angue.  Its  colour  was  a  ^eenish 
yellow  brou2e«  I  ascertulntd  itt  conipositiou  in  two  different 
metliodt* 

M 
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Ut  iinalybis.     Five  grammes  of  this  mmera!,  powdered.  Treated  with 
knd  treattcl  with  Dhromuriatic  acid>  were  very  easily  attack-  ^^^^  ^^^^^' 
cd  bj  it.     The  residuum,  weighing  I '13  gr.,  was  reduced 
hi  O.OH  of  a  gr.  by  calcination;  and  iin  addition  of  fre^h  acid 
Ufi  only  0'04  of  a  ijr»  of  qnartzose  g^angue. 

Muriate  of  baiytes  threw  down  from  the  solution  apreci-  Predpihitcd' 
pitaie  of  sulphate  tveighing  o'5  gr.,  corres(K>nding  to  0'77  ^"^  niuriaieof 
of  a  gr*  of  sulphur.     Thin  (itiantity,  added  to  that  already 
formed,  tpves  \'S2  ^r*  for  the  whole  of  the  sulphur  it  con- 
tained.    The  copper  was  precipitated  by  sulphuretted  hidro-  ^"**  '''*"  ^f ' 
geo,  redissolved,  and  precipitated  afresh  by  caustic  potash,  hidrogen. 
The  brown  oxide  obtmned  weighed  1*88  gr.,  and  contained 
nearly  1'5  j^r.  of  roetah 

The  fiotiiah  had  dissolved  about  0  05  of  a  gr,  of  oxide  of 
mtkc.     The  red  oxide  of  iron  weighed  ^'SG  gr,,  correspond- 

ii^  to  1*53  of  metallic  iron. 

» 

Resultu 

Sulphur 36'S  Component 

Copper •  •  •  30  l»*rts. 

MetJiilic  iron ••  ••   31 

Oxide  of  zinc  ••  •* 1 

Gaugue .  •      1 

995 

$J  analysis-     The  lame  substance  was  treated  with  nitric  Treated  with 
acid  as^i^ited  by  heat.  ai  ricacia. 

First  re»iduum»  ^-35  gr.  reduced  to  VSG  gr,  by  calcina- Reiiduura  oik 
fioiu     The  nitromuriHtic  acid  left  of  this  only  0*23  of  a  gr.,  ir'^f^^"^"]^       1 
CoatAtniog  only  0'04  of  a  gr,  of  gaogue*  aqua  rcgia.  ■ 

The  weight  of  the  sulphur  separated  from  these  rei<iiduutns  Pr©cipiuted  bf 
wms  0*93  of  a  gr*     The  solution  gave  a  precipitate  of  5 '91  J^"f^'«<rf 
ti  «i!phote  of  barytes,  containing  0*82  of  a  gr.  of  sulphur, 
and  making  the  whole  amount  to  1>75  gr. 

The  copjier  was  dissolved  by  anamouia,  and  the  oxide  of  Copper dissol?- 
inm  aeparated  from  it  by  several  operations.     The  oxide  of  ^j*^][ndirSa 
copper  pre«:ipitated  by  potash  weighed  1*9  gn,  answering  to  wparmtodi 
I'Si  gr.  of  the  metal. 

The  red  oxide  of  iron  weighed  2'47  gr.,  and  contained 
1-66  gr.  of  pure  iron. 

I  Ukewi^  fouod  traces  of  zinc* 

L^  Rismlh 


I 


€omponent 


io|  the 
tiro  amljies* 


Ao/other  fpe- 
clmen. 


Treated  wiih 
aqua  regia. 


Ptedpitatod 
by  mun&te  of 

•nd  sulphuiret- 
^d  hidrogen. 
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Resuli,  ^^_ 

Sulphur  •  •  •  •  • 35  ^^1 

Copper ••••  30*5  ^^H 

Metallic  iron •  •   33  ^^| 

Some  traces  of  zinc  ^ 

Gaogue .#*•♦*     1  " 

99-5 
If  we  take  a  mean  of  the  results  of  these  two  analyses,  we 
shall  have  aa  very  probable  proportions. 

Sulphur  •  •  •  • *•,#-,  36 

Copper •  30 

Metallic  Iron  •  •  •  • •  •  32  ^ 

Ganguc  *■••••#•*-..••••  1 

Zinc 1 

100 

IL  Copper  pj rites  of  Baigorry* 

For  the  two  folio wiri|»  analyses  I  employed  pieces  of  ore 
that  were  sufficiently  pure,  though  mixed  with  quart2* 

1  st  analysis.  Five  ^ammcfl  reduced  to  powder  were  sub- 
jected to  the  action  of  nitromuiiattc  acid.  The  first  resi- 
duum 1  weighing  1,72  gr,j  was  reduced  to  Q'JB  of  a  gr,  by 
calcination.  Au  addition  of  acid  Icfit  only  0"54  of  a  gr., 
and  of  these  0*4(1  were  found  to  be  gangue,  after  the  soU 
phur  had  been  burned. 

The  muriate  of  barytes  precipitated  from  the  soIutioQ3*6 
gr.  of  sulphate,  eoiTesponding  to  0*5  of  a  gr.  of  sulphur, 
The  whole  of  the  sulphur  therefore  was  V57  gr*  ^ 

Sulphuretted  hidrogen  was  employed  to  separate  the  cop*  ■ 
pen     The  brown  oxide  of  this  metul,  precipitated  by  pot- 
ash, weighed  1*69  gr.t  and  consequently  contained  1*35  of 
metah     The  red  oxide  of  iron  obtained  weighed  S'lg  gr., 
corresponding  to  V4Q  gu  of  metallic  iron, 

Rtsuilm 

Sulphur •  31'3  I 

Copper*  • **,,,,,•  i£j 

Metidlic  iron 30 

Ciangue   •»#••*•••••.*•     8*5  i 

97 

2d  analysifl.     I  treated  5  gr«  of  the  same  substance  in  tha 

tanifi 
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■me  way.  I  separated  by  calcioation  0*34  of  a  gr,  of  sul- 
phur. The  gangiie  weighed  0^4S  of  a  gr.  Thf  sulphate  of 
btrytefi  obtained  weighed  S"88  gr.,  corresponding  to  P24gr. 
of  sulphur.  The  whole  of  the  sulphur  therefore  was  1*58  gr. 
The  brown  oxide  of  copper  weighed  T/J  gr,;  the  red 
•lide  of  ironj  2*l6  gr«  ^M 

Restdu  ^^ 

Fulphur 31*5  Component 

Copp*;r •  •  •  •  •  •  28  p*ru. 

Metallic  iron  •  • 29 

Gan^uc • 9 

97-5 

Mean  proportions. 

Mean  of  tlio 

Sulphur  • ••   31 '5  iwo aiuljscs* 

Copper 27*5 

l^Ieiailir  iron 29*5 

Gangue  >•• •  •*     9  ^H 

97*5 
1  hnve  reason  to  thrak,  that  the  proportions  of  sulphur  are  Sulphur  not 

ntliertoo  «ma)l,  because  all  the  methods  employed  never  give  ascertained, 

the  whole  of  this  cotubustilde* 

\nien  Tnetallic  sulfhurets  are  treated  with  nitric  acid  di- »"«!  ff^ne^^'y 
Ittt^d  in  water,  the  sulphur  reuiavn«  mixed  with  the  metals,  than  ilie  truili. 
which  become  o\ided  during  th*?  evaporuTion.  All  the  oxi- 
gea  added  dioiinitihes  the  quantity  of  the  uulphur.  Dy  em- 
ployiog  nitrotouriatic  acid  and  boiling,  this  inconveuieuce  is 
avoided;  but  sulphuric  acid  may  be  carried  of  iu  vapour* 
Wbatever  tnethod  we  adopt,  the  quantity  of  t^ulphur  ob- 
titned  ujay  always  be  considered  as  below  what  realty  exists. 

NMwithstauding  the  erruurs  unavoidable  iu  analyses,  it  id  Proportions  of 
Mty  to  perccire,  that  the  relative  quantities  of  sulphur,  cop*  i,ef!u!!d  irotT 
p«rr,  and  iron,  are  nearly  the  s^arae  in  the  two  spe  Imeus  of  Dt^^rly  lim- 
co>pp^*r  pyrites.     Setting  a^ide  tlio  gangue,  and  reducing  the 
ppportioiiji  to  hundredth  parts  of  pure  ore,  we  tin d 

Sulphur,        Copper*  Iron. 

Id  the  copper  pyrites  of  Sainbel  37  30.9  3^*3 

Id   that  of  BAi'40rry 35  30*5  33 

Mr.  Proust  has  showni  that  the  copper  pyrites  contains  A  rnktufft  4 
anlphoret  of  copper  completely  formed,  and  he  conBiders  p^j^yjg^/^ 
Ibu  Dujsei^  a^  a  mixture  pf  the  two  sulphurets  of  copper 

and 
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and  iron*  This  opinion  appeitrs  to  me  very  probable :  tbougb 
perhaps  wc  have  not  sufficient  grounds  to  assert,  that  the 
sulphnret  of  iron  exists  in  it  in  ihe  same  state  of  cooibiaa- 
tion  as  that,  which  constitutes  native  iron  pyrites* 
Anal^isof  Mr.  Chcnevix  obtained  from  o  specimen  of  copper  pyrites 

Mr»  Chent^vix  30  ^^  ^^^^^  ^f^  copper,  and  53  of  oxide  of  iron,  correspond- 
ing to  3.3  of  the  metaL     1  Hkewise  found  30  per  cent  of  cop- 
per in  a  piece  of  j  el  tow  ore  from  Clicssy.     On  comparing 
'  these  results  with  those  aboye  given,  I  was  struck  with  the 

proportion  that  exists  between  the  elements  of  a  mineral 
^enenitly  consiiilered  as  varyln;:^  greatly  in  its  composition. 
The  difficulty  of  iliiitinjj^^jishinj^  it  from   iron   pyrites  may 
.  have  contributed  to  this  opinion  :  but  lam  inclined  to  thinks 
that,  when  copper  pyrites  is  completely  homof^eneous,  and 
Thit  confirmi    ^ot  decomposed,  its  composition  is  tltc  same,  frotu  whatever 
tiaiibrmity.       *^**^  ^^  ^^  obtained;    and  that  it  n*ay  be   considered    as  a 
ipinera logical  species,  ascertained  and  determined  by  che- 
mistry* 

This  however  is  but  a  simple  conjerture,  on  which  nothing 
positive  can  be  said,  till  we  have  a  greater  number  of  aualy* 
set  made  on  well  marked  specimeofi  free  from  any  iiiixture» 


Analtfsis  of  a  Carbonate  of  Lime  from  Pesey ;  fty  Mr*  Bke- 
xaiER,  Mine  En^neer** 


T. 


Ttie  carbonate    ii    HE  carbonate  of  lime  from  the  mine  of  Pesey  is  found 

iescfibed.         10  geodes  grouped  comfusedly  with  quartz,  and  soniehmes 

with  lenticular  polisbinj^  spar.     Its  specitic  gmvity  is-i'ij?. 

Its  figure   IS  that  of  the  primitive  rhomboid  of  common 

carbonate  of  lime.     It  may  be  njiltt  with  great  facility,  and 

I  divides  in  the  directum  of  its  longer  diagonals.  All  the  faces 

I  are  covered  with  at  rite  in  this  direction, 

[  Its  hardness  is  much  greater  than   that   of  common  car- 

bonate of  lime,  whu:h  it  serittchtH,     It  even  scratches  arra* 
gouite.     The   pieces  found  on  the  heaps  of  rubbish,   tliat 
I  bave  remained  long  exposed  to  the  air,  have  the  brown  co- 


♦  Anoalw  de  Chiiuie,  vol.  I.V11I,  p.  87. 
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bur  of  iroD  spar.     It  i«  sometimea  perfectly  trantparent : 

but  most  comcDonly  it  has  a  slight  yellowish  tinti  b^cotoes 

opake*  aod  U  covered  with  a  brown  oxide,  as  it  is  decom* 

posed  ID  the  damp  parts  of  the  mine. 

Before  the  blowpipe  it  becouies  black,  and  is  sli subtly  a!- 

tenfd-     It  scarcely  efierveBues  with  acids,  unless  prtviou&ty 

poirdered« 

Having  powdered   pnd  sifted   it,  I  took  5  grammes  [77  Anafyted, 

gmm*i],  on  which  I  poured  strong  nitric  acid.     On  upplying  nT^      id 

m  geoUe  heat,  the  effervescence  ininiediately  becamp  very 

bn«k;  nitrous  ga«  was  evolved  ;  and  the  powder  assumed  a 

brown  colour.     Having  evaporated  to  dryness,  1  poured  on 

ireih  acid,  and  repealed  the  same  opLTation, 

1  oext  dissolved  the  whole  in  muriatic  acid,  evaporated  WUhmurfatic, 

eoilly  to  expel  the  excess  of  atid,  aod  then  dissolved  in  wa-  ?  pf^ip'tii'^d 

Icf*     The  solution,  which  was  ot  a  U^ht  yellow,  was  preci-  potasli, 

pitmied  by  prussiate  of  potash.     The  result  was  a  deep  blue 

pniMiaie,  which  was  tiltered  and  washed. 

The  solution,   completely  neutralised,  was  precipitated  and  by  oxsh^ 

I,  by  oxalate  of  ammoDta,  and  yielded  oxalate  of  linie>  which,  '^^ *°JJ^oiua. 

vbeii  wttshed  and  dried,  weighed  3-95  j^rammes, 

C«ustic  potash  threw  down   from  the  liquor  a  copious  Cau;itic  potiib 

,  «htte  flocculent   precipitate,    which,    when   washed,  dried*  ^^^^^'^  dowa 

.  niacaeauu 

mod  calcined  in  a  red  heat,  weighed  0-5  of  a  gr.     This  sub- 

Aaoce,  which  was  of  a  fine  white  colour,  dissolved  entirely 

i  in  sulphuric  acid,   and  y»elde<l  a  bitter  salt.      Carbonate 

of  ammonia  did  uot  precipitate  it ;  therefore  it  was  magne- 

CIA* 

)     The   pruRsiates  wben  dried  were  strongly  calcined,  and  Ironoxtded^ 
[tbe  residiiam  oxided  to  a  maxinmm  by  nitric  aci(!« 
I      The  oxides  were  redissoWed  in  muriatic  acid;  evaporated  dissolved  la 
[geotly  to  neutralize  them;    and  then  diluted  with  a  large  "^^'^^  "• 
I  quantity  of  water.     No  residuum  was  left. 

This  solution  was  precipitated  by  carbonate  of  potash,  sa*  P^cipitaied by 
I  turated,  and  af^^'ward  filtered.  ^      * 

I      Tha  carbonate  deposited  on  the  filter  was  redissolved  in  redissoKed  and 
Lmonatic  acid,   precipitated  afresh  by  carbonate  of  potash,  P^*^*P**<^'*<1* 
Ijatiifmted,  and  filtered. 

I     The  two  filtered  liquors  being  mixed  together,  they  were  Liqnofscfapi^ 
ifotgectcd  to  etraporation  for  about  two  hours,  when  they  ^ 

depo&ited 
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■  deposited  a  slii^liily  yellowish  white  substance,  which,  whei|^ 
B  washed   and  dried,  weighed   0'l6.     Bi^fore  the  blowpipe  it 

■  iiD  mediately  became  black »  and  com  mil  ni  rated  a  violet  co» 
I  lour  to  borax.   ^  Jii   tiilric  acid  it  redisaolved  with  efterves^ 

■  cenre  ;  the  nitrate  ^rrew  black  on  drying;  and  the  rebiduum, 
B  treated  with  muriatic  acid,  ^ave  out  ojtigenized  muriatic 
I  acid,,  and    produced   a  brown  colour,  which  heat  removed* 

■  Lastly^  pnissiate  of  potash  threw  down  from  the  muriatic 

solution  a  white  precipitiite,  without  any  perceptible  mix* 
deposited  man-  ^^^^  ^^.  ^j^^.^    ^^^^^  ^^^^^  ^^^  y^^  ^^^  ^^^y^^     ^1^^^  ,^^  ^^^^^^ 

w  nate  deposited  by  ebullition  was  carl>onate  of  man^nese. 

F^on  leA. oa  ihe  The  supernatant  liquor  contained  nothing  more.  The 
carbonate  remaining  on  the  filter  was  red^  This  was  dis- 
solved in  muriatic  acid,  and  precipitated  by  prussi ate  of  pot- 
ash, which  produced  a  blue  prussiate  of  jron,  weiy;bing,  wheil 
veil  washed  and  dried*  )*J}- 
The  rarljonate  Five  era  ram  ♦^'s  oi'  the  carbonate  were  calcined  in  a  cruel* 
*'*  *  ble  at  a  red  heat,  aad  lost  from  1^8  to  1*85  of  water  aftd  car* 

bonlc  acid. 

This  substance  therefore  eontaiued,  in  100  parts. 

Component  Lime    ..••* 43-5 

l**'^'  IVlas^uesia •••••  10 

Black  oxide  of  iron     8 

\^  hite  oxide  of  manganete     -*     ^ 

Water  and  carbonic  acid   *  *  *  *  35*5 


100, 


A  cnmp«im<l        Thus  the  four  carbonates  of  lime,  magnesia,  iron,  and 

©flout  cmbo-    manganese,  which  sometimes  occur  separately  in  nature,  are      ! 

fuuud  uiuted  together  in  the  substance,  of  which  an  analy*  V 

813  has  just  been   given.     I  do  not  think  there  can  be  any 

doubt  of  the  presence  of  the  manganese.    In  one  experiment 

I  found  four  per  cent  of  this  metal  in  the  state  of  white  ox* 

ide;  but  I  have  preferred  giving  the  proportion  above,  which 

consequently  is  a  miniroum. 

TVcsecarlxv         If  the   results   here  related  be  exact,  we  may  conclude, 

tuiu^Ttnotifelf  that  the  carbonates  of  lime,  uiao:ne5tia,  iron,  and  man^anese« 
cutiiuoaadcd  .  ,        ,    . 

may  be  found  in  nature  in  various  proportions;  m  that  it  li 

no  wonder  we  meet  ^ith  iron  spars  witliout  manganese,  and 

others  mixed  with  manganese  alone,  without  lime  or  ma^ 

oesia* 


1 


i 


tACCIIAIlf!! 


ftW* 


Hie  analyses  of  theee  substances  become  so  much 
tb^inOre  intercating  to  the  nietulUirgUt,  and  we  see  clearly 
one  aoorce  of  the  difference,  that  may  exist  between  irou 
ipara. 


CkwAtal  Examination  of  the  Stalk  of  Indian  Com^  Ze^ 
M'jf*  Lin.f  io  axc€rtain  wftelfi^r  Me  Saccltunne  Matter  ft 
contains  he  capable  ofCr}f\iailizatt\fn:  htf  Mr*  V.  AuARI^ 
Apothecary  at  VaientCy  Depart  mi  ttt  of  the  Drome*m 

AF  it  can  he  ^id  with  truth,  thnt  our  physical  knowledge  AnalyiisofTc- 

6f  vegetable*  is  a  complete  science,  their  analytsis  uidivi- |*^^^^^^ ^**'' 

dually  is  far  from  biiving  attained  this  desirable  end.     The 

kbuars  of  modem  chemrHtts  however  nre  pHvin«r  the  way  for 

It;  iheir  numerous  seientific  discoverieii  have  alieady  illutr- 

Irated  thi^  subject*  of  iso  mtiuh  imporUiiee  to  the  art  of 

phariBacy;   aud  other  arts,  as  well   as  that  of  physic,   are 

daily  availing  themselves  of  it  with  success.     Still  we  have 

to  regret,  that  the  analysis  of  vegetal  ties  U  most  uucertain, 

since  tlie  results  are  too  often  far  froLu  saii-^fijctory,  and  the 

ijotlteticat  method  is  in  many  cases  tnipracticahle, 

I»   f  boiled  id  a  sufficient  quantity  ot  water  tifteen  pounds  Sialfcs  of  In* 
of  the   sialics  of  Indian  corn,    freed   from  thtir  leaves  and  ^'^'^  ^^'^rti  boiU 
iwHs,  mud  prcviouBly  bruised*     The  decoction  after  it  wus 
ilterBd  was  of  a  golden  yellow   colour,  and  a  suechurine 
llite.    Port  of  tins  decoction  was  subjected  to  various  expt-  yi^^  decoctioa 
fimctit^g  of  which  the  following  were  the  results,  lesied  witti 

1.  A  solution  of  crystallized  acetite  of  lead  rendered  the  acetite  of  Iaid| 
decoction  turbid,  and  separated  it^i  colouring  atid  extractive 
part.   These  had  subsided  to  the  bottom  of  the  ^'es^pJ  iti  the 
coune  of  an  hour,  lea^ving  the  liquor  very  clear,  and  lighter 
coloured. 

^  The  acidulous  oxalate  of  po  ash  produced  a  trcdiment,  oxaUteof  poS^ 
and  lelt  the  liquor  milky*  ^^» 

1       •  Acuities  de  Oi»mia,  vol,  LX,  p.  6L     Sonje  remarks  on  the  cbar- 
^^B|  bnAh  of  the  stitk^  nud  $eeds  of  mai^Cj  by  proJ.  Proosi,  were  inserted 

m : 


i 


suljjl^i^  of 

tulp'haret  of 
potash, 

nitrate  of  roer- 
ciiry» 

jmd  alcohol* 

Liiqutir  still 
iacchariue. 


Decoction  evar 
pofatcd  &  left 
It  re^t,  but  uo 
cryftals. 


Cthited,  clari- 
fied, and  again 
lef^  at  rest. 
Jlocrytlalfi. 


Evapomted  & 
digested  in  al- 
MhoU 
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3,  A  solution  of  acetite  of  ammonia  heighteoed  itt  aw- 
loiir,  and  produced  a  ^arcely  perceptible  precipitate.  M 

4<  Common  muriatic  acid  occa8iont,*d  no  change:  but 
oxigenlzed  raunatic  acid  prtMJiicwl  a  slight  precipitate,  with- 
out altering  %he  colour  of  the  liquor.  This  precipitate  wat 
occasioned  by  the  oxigen»  which  attacked  the  extract!^ 
matter,  and  rendere*]  it  inholuble  in  water. 

5.  Caustic  potash  produced  oo  change. 

6.  Lime-water  and  prusiiiute  of  lime  rendered  it  slightlf 
turbid. 

7*  Sulphate  of  iron  had  no  effect  on  it,  not  even  altering 
its  transpaeney. 

8»  It  was  the  same  with  «ulphuret  of  potash. 

9*  Nitrate  of  mercury  wa^  decomposed,  and  formed  a 
coa^uluin,  which  sulmidfd  to  the  bottom  of  the  ve&sel  and 
was  of  a  deep  ^i*av  colour, 

10»  Alcohol  |)roductd  uo  satinfactory  result* 

It  i<;  to  he  oh^trv«^d,  that  fione  of  the  reai^nts  employed 
either  destroved  or  altered  the  sacchjiriue  t^iste,  which  conti- 
nued in  the  liquor;  nothiii|^  being  decomposed  and  precipi- 
tated but  the  plummy  extract. 

IL  The  isTreafer  part  of  the  decoction  was  evaporated  to 
the  couftistence  of  a  sirup,  and  afterward  set  by.  Hanng 
been  left  undisturbed  for  twenty  dayi  at  a  temperature  of 
10^  [50*^  F,],  it  was  ju«it  the  same,  without  any  appearance 
of  crystals  or  sediment. 

UK  Having  diluted  it  with  twenty  times  its  bulk  of  w** 
ter,  clariticd  it  afresh,  to  fieparate  the  niucilac^e  that  ap- 
peared to  prevent  its  crystallisation,  and  reduced  it  to  aiy- 
rupy  cousiHtence,  I  was  not  more  successful,  after  leaving  it 
a  proper  time  at  rest. 

It  was  of  importance  therefore*  to  separate  the  extractive 
matter  from  the  saccharine  part.  Accordingly  I  evaporated 
the  decoction,  thus  claritied  a  second  time,  to  the  consistence 
of  an  extract,  and  di {jested  it  in  a  suflicient  quantity  of  al* 
cohol.  Twenty-four  hours  after  I  filtered  it,  when  the  al- 
cohol had  disJiolvcd  half  tlie  matter  subjected  to  its  action. 

The  alcoholic  solution  had  the  tatite  of  a  very  sweet  dranif 
except  that  it  had  no  aromatic  ilavoun  Its  colour  was  a 
brown  yellow* 
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fii%  fototion  mixffd  with  water  underwent  no  cbange,  re*  Noreiia* 
fnainmg  jjerft^tljr  clear;  which  is  »  proof,  that  the  alcohol 
li«d  dittiolved  no  resin,  and  that  the  saccharine  matter  only 
«ai  tn  the  solution* 

After  bttving  separated  the  alcohol  in  the  common  way,  ^ot  crytalll»- 
the  *ub§t«Dce  remaiDed  fixed,  and  would  not  crybtaUi^e.    It 
I  com  ported  itself  like  the  treacle  of  the  shop^. 

Not  beio^  by  any  means  satUfied  with  the  results  above  Clarified  with 

mentioned*  I  again  diluted  the  sirupy  matter,  that  had  been  ^^  *** 

disaoolvetl  by  the  alcohol,  with  a  sufficient  quantity  of  watf^r ; 

1  added  a  little  lime  and  white  of  egg  in  the  clarification  ; 
I'ftod  after  filtering  and  evaporating  to  a  due  degree  I  bet  it  by 
I  foe  two  months  in  a  stove,  but  without  obtaining^  any  cr^'stals.  Nocryitali, 
I  employed  tjucces&ively  all  the  processes  employed  insu-  Various  me* 

l^-Houses,  wit  haul  any  Hucceps.,     1  carried  my  experiments  ^iihoat  sac* 
I  to  far  m»  to  boil  it  with  charcoal,  and  after  I  had  defied  it,  cess, 
J  wiui  equally  unsuccessful.     It  retained,  and  still  retains, 
^or  I  have  left  it  to  the  effect  of  time*  its  b on ey Vi k e  appear- 
Lance;  yet  it  possesses  all  the  other  characters  of  the  trues^u- 
[gar  extracted  from  ihe  sugar-cane  of  the  West  Indies. 
L     IV,  Tbesubstance  th^it  remained  insoluble  in  the  alcohol  Mattef  tnsolu. 
Mrts  completely  dit^solved  in  distilled 'water.     Ita  taste  was     ^ '"     '^  *   * 
|«aponaceous  aiid  slightly  i^cchariiie.     After  evaporating  to 
kthe  consistence  of  an  extract,  it  weighed  four  ounces  and 
rbalf.     One  ounce  of  this  was  treated  with  nitric  acid,  which  Treated  witli 
idiatolved  it  in  the  same  manner  as  it  would  have  done  a  cum,  **'"^*^  ^^!Zt      i 

J/nriiig  the  soUitiou  a  great  deal  of  nitrous  gas  was  evolved,  itself  »f am* 

and  at  the  same  time  oxalic  acid  was  (firmed. 

The  remaining  three  ounces  and  half  of  extract  were  af-  InciaerAted. 

lerward  incinerated.     During  the  combu&tioa  a  large  quan- 

tily  of  carbonic  acid  was  given  out;  the  matter  swelled  up, 
^•0  fbat  the  coal  was  twenty  times  the  original  bulk,  and  very 

poioat;  the  residuum,  after  incineration,  weighed  half  an 

ooDce ;  and  this,  w  hen  dissolved,  filtered,  and  evaporated, 

waa  reduced  to  two  drams. 

I  foimd  by  the  procetses  I  employed,  that  the  salt  re-  Carbwiai6  of 

iob' 
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tjjese  operatioDS  was  carbonate  of  potash  with  P"^^*Tid| 

*  kule  mag- 


From  all  that  haa  been  said  above  it  follows  : 
*    Iff,  That  the  atalk  of  Indian  corn  cannot  be  employee^  Gentml  coa- 
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for  the  extraction  of  sugar,  becaufie  the  expense  wotilf]  en- 
eecd  the  protit,  since  a  hundred  wtight  }  ielda  only  about 
two  pounds  of  saccharine  matter, 

2d,  Tlmtthe  saccharine  matter  constantly  retains  the  con- 
iistence  of  treacle,  and  is  incapable  of  being  crystallized  by 
any  knnwn  process, 

3d,  That  i!ie  gnromy  extract  might  be  employed  in  medi«> 
cine  ai  an  attenuant,  in  consequence  of  its  s8[>onaceouft 
quality. 

XIV* 

Oti  the  Culture  af  Spring  JVhcat^  and  the  Use  of  Tincture  of 
Opium  in  the  J}iifease,*(  0/  Cattle:  bi/  Major  Spencee 
CocHQANE^  of  Muirfield-Houfe^  near  Haddtngton^  Nortk^ 
Britain  *» 

SIR, 

JL  REQUEST  the  favour  that  you  will  prefent  my  thanks 
to  the  Society  of  Arts,  &c.  for  tmnsiniiting  me  the  ^Oth  vo- 
lume of  their  Transactions,  containing  my  formtfr  experi- 
Advantafes  of  ments  on  the  culture  of  wlieat  sown  iti  the  spring,  1  ha%c 
•i^ring  iwhcat.  gJnee  had  farther  proofs  of  the  advantage  resulting  from  thai 
practice. 

Notwithstanding  the  extreme  cold  weather,  ivhich  we  hftd 
here  during  the  months  of  March,  April,  and  May,  I  never 
saw  my  spring  wheat  look  better,  particularly  four  acres, 
part  of  a  field  of  strong  clay,  which  I  was  prevented  from 
sowing  in  October,  when  I  sowed  my  other  wheat,  by  wet 
weather  commencing. 

The  whole  field  consists  of  twenty  acres,  and  received  one 
ploughing  after  dolled  beans.  I  ^owed  on  the  14th  of 
March  the  four  acres,  with  four  bolltj  or  two  quarters  of  com- 
mon  wheat,  on  the  same  earth  or  furrow  which  the  land  got 
in  the  month  of  October. 

In  tlie  event  of  land  having  been  fallowed  and  sufiRciently 
cleaned  before  winter,  and  wet  weather  setting  in  so  as  to  pre* 
vent  whfal  being  »own  at  the  usual  time,  I  rt*commend  from 
experienca,  that  the  wheat  be  sown  in  the  spring  on  the  win- 

•  Trmni.  of  Snc  of  Arts,  vol.  xxt.  p.  S9.  Til*  silref  medi]  of  thr  S«* 
citty  was  rotcd  loMiijot  Cocbrauf. 
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ter  formw,  and  tbat  it  should  by  no  means  be  plouglied  ^m 

again  tii  th^  sprinsi^.  ^^t 

The  winter  frost  meliorates  tbe  soiK  and  I  thmk  kills  the  ^H 

■nnual  weeds.    1  have  remarked  that  by  adopting  this  mode^  ^H 

the  land  i»  much  less  troubled  with  them,  the  weeds  having  ^H 

been  a  general  objeBton  to  spring  wheat,  ^H 

If  spring  wheat  follows  turnips,  the  gmnnd  ibonld  be  ^H 

ploughed  as  soon  a»  possible,  if  the  i^otl  is  of  a  wet  nature^  ^H 

to  correct  the  injury  the  latid  may  hare  sustained  by  leading  ^H 

off  the  crop,  and  by  the  pouching  of  carts  and  horses.  Frost  ^^t 

will  in  same  degree  correct  what  should  never  if  possible  ^H 

happen,  ttef  plottghinjE^,  ^^ 

From  the  middle  of  February  till  the  10th  of  March  is  Proper  time Ibr 
the  proper  time  for  sowiu^r  wheat  in  the  spring,  provided  the  sowiug. 

land  is  sufficiently  dry.     Then  on  the  first  furrow  let  the  ^J 

•eed  properly  pickled  be  sown  either  by  drill  or  broad  cast ;  ^H 

the  usual  practice  of  vvater  furrowing,  to  keep  the  land  from  ^H 

too  much  rain^  being  properly  attended  to.  ^H 

Om  ihe  Vfi  of  Tar  fur  Cattle  swelled  h^  eating  Clover*  ^^ 

Cows  are  frequently  seized  with  violent  swellings  from  Tar  cures  ca^ 
ftlig  been  imprudently  allowed   to  eat  clover  when  wet,  Jl^til^pa^'i^^*! 
gentleman  recommended  to  me,  as  a  cure,  an  egg-shell  dover.        ^J 
fall  of  tar,  immediately  to  be  put  down  the  creature's  throat.  ^M 

In  two  instances  of  my  own  cattle  1  fonnd  it  had  the  effect  of  ^M 

layiag^  the  swelling  in  a  few  minutes.     A  neighbour  of  mine,  ^H 

whose  cow  it  was  supposed  could  not  live  five  minutes,  was^  ^H 

on  application  of  the  tar,  unexpectedly  recovered,  to  tha  ^H 

gnaat  joy  of  the  poor  man.  ^^M 

On  Opium  and  other  Preparations  Jrom  Poppies.  ^H 

After   I   commenced    farmer^  1    unfortunately   loft  Ibnr  Opium  tciire    ^ 
I,  by  a  disorder  very  frequent  in   this  country,  called  f"^  *^*'=  priiie* 
%•  .  i*i  j-j.         t*       ■,  m  horses. 

the  9^<  or  gripes ;  some  of  them  died  m  a  few  hourst  and  i 

poiie  of  them   were  ill   more  than    two  days.     For  some 

fears  past   1  have  given  my   horses  in   such  cases  a  table  ^j 

•poofiful  of  tincture  of  opium,  or    liquid  laudanum >  and  J^H 

hate  tince  loijt  none.     If  the  firft  dose  given  in  nome  liquid  ^^ 

docsnot  allay  the  violent  pain  imd  swelling,  I  administer  a  *  I 

■econd  spoonful,  whirh  I  have  hitherto,  in  all  cases,  found  * 

to  have  the  desired  effect,  and  generally  in  a  ver^^  ^hort  time.  ^^ 
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Ifl  find  the  horse  very  hot  and  feverifli,  aod  8iretttiii| 
prafii6eh%  as  Is  usually  tht?  case  in  thlsi  disease,  I  orier  bioM 
to  be  bled  plentifully,  and  an  ounce  or  more  of  nitre  ttt  be 
mixed,  und  ad m mistered  with  tlie  laudatnim,  keeping  th# 
horse  warm,  and  lettiug  hiEn  be  well  nibbed  round  th# 
beljv, 

A  very  coiisiderable  farmer  near  Ine,  who  has  had  a  wedi^ 

cal  education,  told  me«  a  few  days  af*0|  that  be  had  not  loil 

m  horfre  since  be  ^ave  tbem  laBdamim. 

Equally  lueful      Ten  days  ajjo  I  was  ei^ually  fortunate  in  a  trial  of  it  oil 

to  sbMp,  w[Hh  ^j^^  ^jf  ^^y  g^^^^p    which,    half  an  hour  after  bciner  wai^hed 
omiunoo  salt,  m  '  '  r* 

with  the  rest  of  the  flock,  was  taken  so  extremely  ill,  ana 

swelled  8o  mntb,  that  my  herdsman  ftnppo*;ed  ^he  could  not 

lire,  bavin !^  lo^^t  some  of   lii-.   own,  which    had  apparently 

been  in  the  same  state*    t  imaicdiately  ordered  half  a  hand- 

ltd  of  rommon  salt  to  be  dissolved  in  half  an  English  pint 

of  warm  water,  into  wbieb  1  put  81x15-  drops  of  the  lauda- 

n  11  m ,  and  {>ou  red  it  with  d i  flic n  I ty  d ow  n  the  ani m aFs  throalf 

which  seemicti  nearly  dead.     For  the  tirst  five  unnutrs  1  had 

m   little  hopes  of  the  sheep's  recover) ,  that   1  ordered  tlte 

man   to  gel  bis  knife  ready  to  cut  her  throat;  whilft  he 

sharpened  the  inatrument  for  such  pnqio'k^j  he  observed  thf 

animal  to  move  his  jaw  to  a  proper  position,  which  hud  pre^ 

Tiously  been  much  distorted  ;  the  eyes  then  began  to  quickeor 

and  apparently  to  become  at  ease.     In  half  an  hour  aft^ef' 

wards  the  ssheep  got  oo  her  legs,  and  remained  sitanding  for 

some  time  ;  a  plentiful  evacuation  soon  took  place,  the  swi4 

!ing  subsided,  «be  continued  to  recover*  and  in  a  few  hdoff 

from  the  first  attack  began  to  eat  and  do  well. 

My  intent  in  these  communications  1^  to  render  generally 

public  what  1  have  found  so  very  beneficial.     At  this  timCt 

wiicn  horses  and  cattle  are  so  extremely  high  in  price,  evcff 

thing  that  1  an  tend  to  preserve  their  lives,  fliouid  be  mitie 

known  and  put  to  triaL 


PoftpTes  cultU  I  formerly  noticed  to  you,  that  I  had  tried  on  a  sukll 
vatrd  for  itie  gcai^,  for  several  years,  the  culture  of  white  poppies  to  pre* 
*  pare  opium  from  them,  and  an  extractor  syrup  of  poppiei; 

that  I  bad  raided  a  sutficient  supply  for  myself  and  frieods^ 
aud  that  my  eittract  wa&  et^ual  in  e£lect  to  any  prepared  frooi 

foreiga 


lbff»en*SpiSra*     I  recomcneod  the  puppy  seeds  to  De  town 
la  mmrdi,  in  drills. 

Beside  tbe  udvautai^eo  fwin  tb*2  poppy  bewd^  as  a  medi-  and  fw  oil* 
dlie^  the  s^ede  ytt;ld  a  valuable  oil.  Two  pounds  of  the 
feeds  fumUh  by  expressiuu  seven  ounces  of  a  pure  bland 
^U  u><^^l  for  portrait  pdntin^  and  other  purposes,  it  has 
W«ii  proved  in  HolUjici  to  bt  equal  in  quality  to  line  salad 
tr  oHv^  Of  1 1  and  it  would  probably  be  advantageous  lo  pro- 
pigSie  largely  60  valuable  a  plant\  ' 

I  am.  Sir,  your  humLle  servant, 

SPENCER  COCHRANE, 
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SCiENTiFIC  NEWS. 
Decompi/$Uion  of  ihg  Earths* 


I 


N  a  paper  lately  reaH  before  tbe  Royal  Society  Mr*  Davy  Metals  obtain^ 
has  detailed  a  nuuil-er  of  experiments,  made  by  means  of  c«i  from  most 
VoUaic   electricity,  on  the  commoD    and   alkullne   earths,  o^  "^^^^ *^f'**»* 
hicb    be   bus   Bucreeded   in  efl'ectin^  their  decompo&i- 
I,  aod  abtaiuing  metab  from  motft  of  these  refractory 
bodies. 

His  method  of  decompoein^  the  aTlcaline  earths  is  by  elec^  Revived  Jn  al- 
tiifyiog  mixtures  of  them  and  metallic  oxtde^*,  buch  us  those  loys  by  mixing 
of  tjoicksilver,  silver,  and  tin-     Tbe  common   metals  and  ^'^^  metallic    _ 
tbe  metals  of  tbe  earths  are  revived  together  in  alloy,  oxidct.  ■ 

He  haa  fiicceeded  in  obtaininfij  tbe  pure  luetals  of  barytes  ^       of  b  - 
and  atNNitite%    by  distilling  their   amulgams:  and  in   the  ^^^^  ^^  ^^^^^, 
Mme  way  has  procured  tbe  metals  of  limd  and  of  magnesia  tites. 
BQarly  puTe*  l^meuidmig 

He  has  obtained  marks  of  tbe  decomposition  of  alumine  ^^^\ 
aiid  ailcx*  by  electrifying  mixtares  af  these  earths  and  pot-  sy^^J"'"**^ 
aalH  but  has  not  yet  succeeded  io  obtain inj^  their  metals  pure. 

Mr.    0ary    has    repeated   a   remarkable    experiment  of  Hidrogea  and 
Meinis«  Berzebtis  and  Pontin,  of  Stockholm,  from  which  it  aitrop-n/orni 
ippefti%  that  hidrugen  and  nitrogen  are  capable  of  com-  ^^.  ^"**^g^r^ 
ImttOg  with  cjnieksilver,  and  of  forming  with   it  a  metallic  ^^^^  °Jercuiyt 
fmAgKox^  which  by  oxidation  produces  ammonia. 


Mr,  George  Singer  will  commence  his  lectures  at  tbe  ^e^tuiesootht 
Scienliiic   Institution,    No*  3,    Princea  Street,    Cavendish  ^'"'*v"««»  * 
Square,  early   in  November,  with    an  extensive  course,  ^^  i^^"^?^"**  ^ 
tke  nttture^  use,  and  propertiea,  of  the  airnospherc,  an  his-* 
tofiral  %ketch  of  the  progress^  of  atmo»plierical  di^overjt 
and  aa  experimental  elucidation  of  every  intert^sting  pheno- 
menoa  dependent  on  the  uj^eucy  of  air,  inc'Uidin)^  pneuma^ 
tics,  hydrostatics,   nat,ural  chemist r)',  ond    njfteorologyf  il« 
Utttrmtrd  by  au  extensive  and  appropriate  apparatus. 

^  Qa  Uii»  ftubiect  ie«  out  Joumiiij  voh  X1X|  p.  J?d2. 
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THE   ARTS. 


NOVEMBER,  isoi. 


ARTICLE   L 


(UsenaiifrnM  on  ihe  ExhavMtmg  Machine  of  Dn  TuoMAt 
SrtWAftT  TEAtLii»  6y  Mr*  Robrrt  Bamcics>  Maihtma* 
ikat  Injirumeni  Maker,  in  ihe  Strand, 


To  Mr.  NICHOLSON. 


I 


SIR, 


N  the  prwent  enlightened  state  of  science^  it  is  not  to  The  same 

be  wondered,  th«t  different  scientiltc  men  should  have  sinii*  '^^i^g»iji£"8^* 
,      .  ,  -,11  ^  ■        ■  .        ,      of  by  diffieieol 

m  loeai,  with  the  hopes  of  conitructing  instriiroenti*in  the  pcrioiii. 

attt>o»t  state  of  perfection.     1  am  led  to  this  reflection  by  a 

d<'«criptto[i  of  a  machine,  in   jour  Journal  for  la^t  montht 

aurif  imUar  in  construction  to  one  made  by  me  tun  years 

wgo  §or  Bracey  Clark,  £i»q.,  a  geialt^rouu  well  known  in  the 

idenljlic  world. 

Aft«' »oroe  ingenious  obgerviitions  by  Dr*  TraiU,  on  the  Air  pump* 
■Btpowibility  of  obtuiuing  a  perfect  vacuum  in  tiie  air  pump 
4if  ordiaary  construction,  he  suys,   p.  Cf3,  •'  it  occurred  to 
ne,  that,  if  there  waa  a  conrentent   method  of  using  the  TorricelUin 
T^rriceUian  %*acuani»  it  would  be  preferable  to  the  common  ^Jcuumsuj* 
■ir  piimpt  c!veii  when  best  con«itmcted.     Afler  various  at- 
lraifita«  tbe  annexed  figure  and  det^cription  will  give  an  idea 
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Pliu«ib1e  Lit 
lb«nry. 


Th«  Ufgcr  the 

babiy  the  1e«i 
p^rtcct  the  va- 
cuum. 


Defect  in  the 
cotet* 


No  gauge. 


An  appaniuie 
\  limiUr  to  Dr. 
tfaOJ^. 


Description  of 
th»  pairu  ihat 
differ. 


SXHAtJSTtyO  MACniHE   BY   MfiBCVlT. 


of  the  maclimev  which  I  concieve  well  adapted  to  answer  the  . 
end  proposed."  I 

Mlth  all  deference  to  Dr.  Traill,  I  must  suppose  hfs 
ideas*  are  theoretical ;  and  they  certainly  appear,  to  those 
who  hate  not  tried  such  experiment,  adniirablj-  calculated 
to  produce  a  perfect  vacuum  on  the  Torricellian  principle t 
but  I  am  inclined  to  think,  that  the  larger  an  apparatus  of 
this  kinil  is,  the  more  imperfect  it  mu!»t  be ;  sini^e  every  ex- 
perienced  artiiit  well  knows  what  extreffiie  care  is  requisite 
m  making  barometers  of  the  best  ronstniction,  where  we 
are  obliged  to  boil  the  mercury  to  exclude  air  tmd  vaponr  ; 
and  as  the  same  means  cannot  be  applied  to  the  instrument 
alluded  to,  it  folloVvg  in  consequence,  that  the  air  cannot  be 
completely  excluded,  by  the  simple  manipulation  of  filling 
with  mercury,  and  permitting  its  dettccnt. 

After  Dr.  Traill  has  df  i^ribed  the  instrument,  he  di recti 
the  whole  to  be  filled  with  raercur>s  and  it»  cover  then  td 
be  placed  on.  Now  1  believe  it  is  well  known  from  the  laws 
of  repulsion,  that  it  will  be  impossible  to  fill  the  recti ver  ia 
such  a  manner,  as  to  admit  the  co%-er  to  be  put  into  its  pro* 
per  place^  and  at  the  same  time  exclude  all  the  air  neces- 
sary for  a  perfect  exhauitiou,  or  eactfnm*  The  state  of  thti 
vacuum  too  cannot  be  determined,  witlkont  a  ^uge,  for 
which  there  in  no  provision  in  the  instrument  described. 

As  I  have  intruded  thus  far,  i  beg  to  say,  that,  m  tht 
early  part  of  this  year,  I  made  a  similar  apparatus  for  J«  G* 
Children,  Esq.  F.  R.  S»  as  contrived  by  bimt^lf ;  and  as  it 
appears  to  ha?e  a  decided  advantage  over  that  of  Or*  Tr&ill» 
I  trust  u  brief  description  of  it  may  be  admitted. 

It  may  be  sufitcient  to  say,  every  part  is  similar  in  prin* 
ciple  to  Dr.  Traiirs,  but  the  recipient  of  small  capacity^  aud 
the  cover  marked  B  admirably  conntructed  to  remove  every 
objection  as  to  the  complete  filling  with  mercury.  Let  fij;. 
A  therefore  repreiient  the  recipient ;  B  the  cap^  the  nodei 
side  conical  as  shown ;  C^  a  cock  with  a  funnel ;  D»  another 
cock  on  the  opposite  side  of  the  cap.  Now  after  the  receivei 
wafi  filled  as  high  as  convenient^  the  cap  (or  stopper)  vria 
put  into  the  neck.  Mercury  was  then  poured  into  C  througli 
the  funnel,  until  it  passed  out  at  D  (uccordinf^  to  the  lafr 
of  fitiida  liudinj;  its  level],  when  both  the  cocks  beio^  turned, 

comqaunicatioft^i 
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MlAtsttna  tfAaniTB  bt  iriRcumr.  1Q3' 

9fft^nR*«t)on  ^tth  the  atnios inhere  was  cut  off.  The  cock 
WM  then  opened  at  the  bottom  of  the  tube  E,  the  mercury 
de«^en<l^,  and  nome  «oK  <yt*  vacuum  was  produced. 

In  ordfff  to  «ee  the  itate  of  this   v>icuiim,  as  we  had  an  Smtcof  the 
inm  tnhr^   I  suggested  a  gaoge,  which  was  easily  intrcH  J^'^JJ  ^'^Jl,^ 
doeed  before  filling,  and  floated  on  the  surface  of  the  mer- 
ctjry   within  the  tube.     The  index  of  this  gauge,  passing 
into  the  vacuum^  exhibited  the  heijs^ht  of  the  mercury.  But 
I  must  confess »  though  every  part/was  perfectly  tight,  and 
I  beFicTe  well  made,  the  mercury  well  dried,  and  the  ma- 
cbtne  ranch  agitated  m  filling,  to  dislodge  the  air,  it  did 
not  alTord  the  satisfaction  sought  after*     From  thisi  failure 
I  am  inclined  to  think,  that  bo  good  a  vacuum  catmot  be  Nr»t«jualf© 
obtained  by  inch  a  mercurial  apparatus,  Q9  with  a  pump  of  ^i^  pmap,*** 
the  best  construction,  that   will   indicate  an  exhaugtiou  to 
die  Tf^  of  an  inch  with  the  nicest  test,  a  siphon  gauge*  ' 

Sboutd  you  thiuk   these  oi^servations  worthy  a  place  m 
fO«r  Joitroali  they  are  at  your  service. 
1  am. 
Your  very  humble  ser^^ant, 

Sei^L  9»  laoa.  R.  BANCKS. 

K  S.  Ctmld  Th.  Tmiirs  in^truwseot  be  made  perfect, 
and  to  suprrst^le  the  ui^e  of  our  best  pumps  in  nice  ex  peri- 
flients,  mnny  of  those  that  may  \jm  deemed  of  importance 
WQSt  be  laid  aside,  from  the  expense  that  would  be  incur-  Expcniive, 
fi^>  aa  the  npparatus  could  be  made  only  in  iron  or  mteel, 
IImI  would  came  much  more  expensive  than  it  does  nt  pre-* 


r 


ANNOTATION. 


IK  gi^'»og  Hr.  Traill's  in9trument,  I  never  had  an  idea,  "The  Tacuum 
tKat  m  perfect  vacuum  would  be  obtained  by  it*  The  great  "*^^P^=^*^'** 
difficulty  of  freeing  the  mercury  tVom  3*ir,  it  is  probable,  must 
tfft  prove  an  insuperable  obstacle  to  our  complete  success, 
I  tliiuk  foilher  it  is  very  qnc^-tionable,  whether  the  contact 
lidwe^n  the  mercury  and  the  sides  of  the  tube  would  be  so 
eaiitplete»  a»  perfectly  to  prevent  nny  nir  from  insinuatiug 
^^tlf  bgrneut  thero>  Eiit  the  grand  utility  of  the  machine 
^^P  M  2  invented 


facility. 


Bytitiiai^*  invented  by  Dr.  Traill,  as  well  as  of  those  prcriomly  i 
^"^e  and  wfih  ^'^^*^  unknown  to  hi  art » aad  here  mentioned  by  Mr,  Blocks, 
appears  to  me  to  consist  in  the  being  abk  by  its  mefltts  to 
exhaust  the  receiver  in  a  very  considerable  decree,  at  a  sin^ 
gle  operation^  and  without  any  labour*  This  f^^eat  saving 
of  time  may  be  an  object  of  irnportance  on  some  occsunons; 
aa  I  conceive  the  exhaustion  wou^  be  considerablet  though 
not  complete^  or  even  e^ual  to  that  of  an  air  pump  of  the 
best  kind:  for  nutbitig  in  tlte  remarks  of  Mr.  Bracks  con- 
tradicts this,  and  the  opinion  of  Dr.  Traill  is  not  mere^ 
theoretical  I  stnce  he  rest^  il  on  \m  ewn  esfpenence,  though 
he  had  not  tlie  advantage  of  an  aUe  artist. 
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On  Superacid  and  Subacid  Salts.      Bi^  William    11% i 
Wo LL ASTON,  M,  D.  Sec*  R*  S*. 


Il 


The  same  taw 
holds  ui  other 
imtajices. 


duperuxalafes    ^^^  ^^^  paper  which   has  just  been  read  to  the  Socictyf, 

have  a  double   Dr.  Thomson  has  remarked,  that  oxalic  acid  unites  to  stroo* 

portMMi     a*:i  ,  ^j^^^  ^^  ^^^^  ^^  ^^  potash  in  two  different  proportions,  and 

that  the  quantity  of  acid  combined  ^vith  each  of  these  bn&ta 

in   their  superoxalateh  h  just  double  of  that  which  is  &atu* 

rated  by  the  same  quantity  of  ba^e  in  their  neutral  cota* 

poundsf* 

As  1  had  observed  the  same  law  to  prevail  io  Tarioua 
other  instances  of  superacid  and  subacid  Baits,  I  thought  it 
not  unlikdy,  that  this  law  might  obtain  genemHy  in  such 
compounds,  and  it  was  my  desij^n  to  have  pursued  the  sub* 
ject  with  the  hope  of  discovering  the  cause,  to  which  sore* 
j;ular  a  relation  might  be  a. scribed. 
This  one  ca-e  ^**^  since  the  publication  of  Mr.  Datton*s  theory  of  che» 
of  a  mure  ^e-  mtcul  combination^  us  explained  aud  illustrated  by  Dr«l 
fenf^  bT  Mr  T'"l**^^ii*'^^C»  ^^^^  inquiry  which  I  had  dei>i^ned  appears  to  b« 
Daiton. 

•  PhUoi.  Trsn«*  for  lfi07,  p,  05* 

^t'  S«c  our  Journal,  p.  19  and  22  of  ttie  picseai  vat, 
I  Thomson'*  Cheoii*tr>%  3d  Edition,  Vot*  III,  p,  4!iX 

•u|>erflii 


fiv  stPERAcm  Mnn  svbicid  salts. 


«ipiiioaii%  as  all  the  facts  that  I  bad  observed  nre  hut  par- 
iicular  io«taDce«  of  the  more  gpoeral  observaliofi  of  Mr, 
Dmlton,  thmt  in  all  cases  the  simple  elements  of  bodies  are 
disponed  to  unite  atom  to  atom  singly^  or,  if  either  it>  in  ex* 
cesSt  it  exceeds  by  a  mtio  to  be  expressed  by  some  simple 
multiple  of  the  number  of  its  atoms* 

However,  since  those  who  are  desirous  of  ascertaining  the  A  few  ca«y  ex- 
jiistnesa  of  thif*  ob*»ervation  by  exneriment  may  be  deterred  f^YerUnhbT 
hj  ihedifficuUies,  that  we  meet  with  in  attemptinir  to  deter- 
mioe  with  precision  the  constitution  of  gaseous  bodies,  for 
the  explanation  of  which  Mr,  Dalton^s  theory  was  first  con- 
caved; and  since  some  perjons  may  imnj^ine,  that  the  re- 
salts  of  farmer  experiments  on  sych  bodies  do  not  arcord 
•afficieotly  to  authorize  the  adoption  of  a  new  hypothesis, 
it  may  be  worth  while  to  describe  a  few  experiments,  each 
of  which  may  be  performed  with  the  utmost  facility,  and 
each  of  which  affords  the  most  direct  proof  of  the  propor- 
tMoal  redrtodance  or  deticiency  of  acid  in  the  several  salts 
eiBployed. 

Stibcarbonate  of  Potash, 

Expm  I.     Suhcarbonate  of  potash  recently   prepared,   k  Subcafbonate 
one  tnstance  of  an  alkali  having  one  half  the  quant ity  of  «>i  po^'^^*- 
acid  iiecessar)^  for  its  ^tu ration ,  ns  may  thus  be  ^atisfacto* 
filf  pftMred. 

Let  two  grains  of  fully  saturated  and  well  crysttillized  car- 
bufiate  of  potasih  be  wrapped  ioa  piece  of  thin  paper^  and 
fHHsed  up  into  an  inverted  tube  filled  with  mercury,  and  lt?t 
tliegasbe  extricated  from  it  by  a  sufficient  quantity  of  mu- 
riatic acid,  so  that  the  space  it  occupies  may  be  marked  upon 
the  tube. 

Next,  let  four  ^^ins  of  the  same  carbonate  l>e  exposed  for 
m  short  ttme  to  a  red  heat;  and  it  will  be  found  to  have  part* 
cd  witli  exactly  half  its  gas;  fortbe  gas  extricated  from  it  in 
tbe  same  apparatus  will  be  found  to  occupy  exactly  the  humc 
spaiee^  as  the  quantity  before  obtained  from  two  grains  of 
fully  saturated  carbonate. 

Stthcorbonate  of  Soda, 

\  similar  expctiment  may  be  made  with  asata*  Suhcarbonate 

rated  ^  ^^^*- 


£jrpw$. 


mttd  ctlrbonnte  of  *od«,  and  with  the  Mine  rettiht  for  tbb 
aba  beeorocs  a  trur  t^tfoiicarbonate  by  being  exposed  fori 
short  time  to  &  red  heal* 

Svptrsvlphate  of  Potashm 

Sti|>«f*ii  1  i>h»t6  By  a  n  e  X  peri  in  €  n  t  eq  u  al  1  y  »i  m  pie,  m  persu  1  ph  a  t  e  of  potttK 
ti  petasli*  m6,y  be  ^howii  to  contain  exactU' twice  m%  much  acid  as  is  n^ 
cessaty  for  the  mere  satomtion  of  the  alkali  present. 

£jcp^  3*  Let  twenty  grains  of  earboaat^  of  potash  (whicll 
would  be  more  I  ban  neutralized  by  ten  g^^ins  of  su!* 
phuricacid)  bemi>:ed  with  about  twenty-five  grain*  of  that 
acid  in  a  covered  crucible  of  platina,  or  iu  a  glas^  tube  three 
t[UMrter5  of  an  inch  d-tmeter,  and  five  or  six  inches  long. 

By  hcBting  Ihii  mixture  till  it  cea»et  to  boil,  and  begiujt  t« 
appear  slightly  red  hot^^  part  of  the  rt'dundant  acid  will  be 
^peUed^  and  there  will  remain  a  determinate  quantity  form* 
ing  gu persulphate  of  potash,  whivh  when  di<»6olved  in  water 
will  be  very  nearly  neutralized  by  un  addition  of  twenty 
grains  more  of  the  same  carbonate  of  potatih  ;  but  it  it  ge* 
nerally  found  very  slightly  acid,  in  consecjuence  of  the  fuiall 
quantify'  of  sulphuric  acid  which  remain*  in  the  vessel  in  a 
gaseous  state  at  a  red  heat. 

In  the  preceding  experiments,  the  acids  are  made  to  af» 
'Sunie  a  determinate  proportion  to  their  hn^,  by  heat  which 
cannot  destroy  them.  In  those  which  fallow,  the  proportioft 
which  a  destructible  acid  shall  assume  cannot  be  re^uiated 
by  the  same  means;  but  the  constitution  of  its  Gonnpomid«» 
previously  formed,  may  neverthelesi  be  proi^ed  with  e€|md 
facility. 

SHperoxalaie  o/*  Fofautu 

Supem«Utc  Ejcp,  4.  The  common  snperoxalate  of  potash  ii  a  mIi 
af  i>ou»h.  ii,^^  contains  alkali  sufficient  to  ^iturate  exactly  half  of  the 
acid  present*  Hence,  if  two  tqual  quuntitics  of  salt  of  sor- 
rel betaken,  and  if  one  of  them  be  exposed  to  a  red  heat, 
the  atkaji  which  remains  will  b«  found  exaetly  to  satumcte  tbe 
redundant  acid  of  the  other  portion. 

In  addition  to  the  preceding  compounds,  selected  as  dis- 
tinct examples  of  binacid  salts,  1  have  ohs^rved  one  remnrk- 
able  i  [IB  lance  of  a  more  extended  and  geuciii]  pit  valence  mC 

tfaa 
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die  Ifir  under  coQsidarmti on  ;  for  when  the  circutiistiiiicefl  are 
■ocb  «5  to  admit  the  uoion  of  m  further  c|uafitity  of  oici«rtG 
acid  with  poiafth,  1  found  a  proportion,  though  different^  yet 
iiualogouft  to  llie  fortneri  regnlarlj*  to  occur. 

Quadrnxalate  of  Potash* 

In  attemptini^  to  decent po«e  the  preceding  mi pf^roxalatc  bv  Quadfox&Ul« 
means  of  acida,  it  appeared,  that  nitric  or  muriatic  acids  are  ^  P^^^^'h, 
apsble  of  taking  only  half  the  alkalit   and  that  the  salt 
wluch  crystalltzef  after  solution  in  either  of  these  acids  has 
accord) uj^y  exactly  four  times  as  much  acid  afi  would  tain* 
rate  the  alkiili  that  remains, 

iSjr|pw  5,  For  the  purpose  of  proving',  that  the  constitu- 
tion of  this  compound  has  been  rightly  ascertainifdj  the  &alt 
thus  formed  should  be  puriHed  by  a  second  cr}'eLtall]2atioij  in 
distille«l  water;  after  which  the  alkali  of  thirty  grains  must 
be  obtained  by  exposure  to  a  red  heat,  in  order  to  neutralise 
the  redundant  acid  cootained  in  ten  grains  of  tlie  a^me  salt. 
Hie  quantity  of  unbnrned  salt  contains  utkali  tor  one  part 
#ut  of  four  of  the  acid  present,  and  it  requires  the  alkali  of 
three  ec^ual  quantities  of  the  siame  suit  to  saturate  the  three 
f^maintng  parts  of  acid. 

The  limit  to  the  decomposition  of  superoxajate  of  pot*  Sulp)uit4.*  of 
aib  bjr  the  above  acids  is  analogous  to   that  which  occurs  ^°***^  f"*''^'*'^y 
when  sulphate    ol*  potash    is  decompobed   by   imric  acid ;  niinc  "acid! 
for  in  this  case  aJso»  no  quantity  of  this  acid  cao  take  more 
l^it  half  the  potash,  and  the   remaiiiifi|^  salt  u  converted 
JBio  ft  dieftnite  superbulphate,  similar  to  that  obt;iine<i  by  heat 
JB  ibc  third  experiment. 

It  is  oot  improbablep  that  many  other  changes  in  chemis-  MariT  chemC 
||T»  suppo»d  to  be  influenced  by  a  ^tueral  rt^dundtince of  *^**  •haupes in- 
t^cnc  oae  logredienty  may  in  met  be  limited  by  a  new  order  ihu  Uw» 
flf  aftoiiiep  taking  place  fC  some  definite  prpportion  to  be 
fXfifgiat'ii  by  a  simple  multiple.     And  though  the  iitrong 
Ipovcr  of  crystallizing  in  oxalic  acid  renders  the  mod)5ca* 
tiooa  of  which  its  combinations  are  susceptible  more  dt^tiuct 
than  those  of  other  acids,  it  seems  probable,  that  a  tiimilar 
play  of  afliuities  will  arise  in  solutions,  when  other  acids  ex* 
ceed  their  base  in  the  same  proportion* 
|q  oi^er  to  determine  whether  oxalic  acid  ii  capable  of  f otistiir!n noii  < 

uniticg 


unite  with  i  uniting  to  potash  in  a  proportion  Intermediate  between  the 
cl^ox^kici/.  doable  add  quiidrupk  quantity  of  acid,  I  neutralized  forty* 
eight  graina  of  carbonate  of  potabh  with  thirty  graiiu  of  oxa- 
lic acid,  and  added  sixty  graius  more  of  acid,  so  that  I  had 
two  pa  lis  of  potash  of  tweuty-four  grains  each,  and  six 
equwaUni  quantities  of  oxalic  acid  of  fifteen  grains  each*  in 
solution,  ready  to  crystallize  together,  if  dts|K>9ed  to  unite, 
in  the  proportion  of  three  to  one;  but  the  iirst  portion  of 
salt  that  crystallized  was  the  common  binoxalntei  or  salt 
of  sorrel,  and  a  portion  selected  from  the  after  crystals 
(which  didered  very  disceruiblj  In  their  form)  was  found  lo 
contain  the  quadruple  proportion  of  acid.  Hence  it  is  to  be 
presumed,  that  if  these  salts  could  have  been  perfectly  sc* 
paiatedi  it  woutd  have  been  found,  that  the  two  qiiantlttes  of 
potash  were  equally  divided,  and  combined  in  one  instance 
with  two,  and  in  the  other  with  the  remaiuiug  four  of  the  six 
eqvivaienl  quantities  of  acid  taken, 
r  JrofMirtioiii  of  To  account  for  this  want  of  disposition  to  unite  in  the  pro- 
•ciiaM  u  portion  of  three  to  one  by  Mr,  Dalton's  theoty,  I  appre- 

hend he  might  consider  the  neutral  salt  as  consisting  of 

2  particles  potash  with  !  acid, 
The  binoxmlate  as         1  and  1 ,  or  t!  with  2» 

The  quadroxulate  as     t  «nd  2,  or  3  with  4, 

in  which  cases  the  ration  which  I  have  observed  of  the  acidi 
to  each  other  in  these  salts  would  respectively  obtain, 
^trhapi  th«  But  an  explii nation,  which  admits  the  supposition  of  a 

Uwdependion  ^  ^^^  ^^^^^  ^f  potash  in  ihe  neutral  salt>is  not  altogether 
fsiio  of  the  ele-  satisfactory;  and  I  am  further  inclined  to  think,  that  wlien 
our  views  are  sufficiently  extended,  to  enable  us  to  reanjn 
with  preciiion  concerning  the  proportions  of  elementary 
atoms,  we  shall  find  the  arithmetical  relation  alone  will  mt 
be  sull^cientto  explain  their  mirual  action,  and  that  we  shall 
be  obliged  to  acquire  a  geometrical  conception  of  their  rela- 
five  arrangemeat  in  all  the  three  dimensions  of  solid  extnt- 
sion. 

For  instance,  if  we  suppose  the  limit  to  the  approach  of 
particles  to  be  the  same  in  all  directions,  and  hence  their 
virtual  extent  to  be  spherical  (which  is  the  most  simple  hy^ 
poihesis) ;  in  this  cascj  when  different  sorts  combine  singly 

there 
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ihcre  is  but  one  mode  af  union.  If  they  unite  in  the  pro- 
portion of  two  to  one,  the  two  particles  will  tiatumlly  arrange 
tbemselves  at  opposite  pole«  of  that  to  which  they  unite. 
If  there  be  three,  they  mifrht  be  armn^  with  re^larity,  at 
the  singles  of  an  equilateral  triangle  in  a  great  circle  snr- 
rounding  the  single  spherule ;  but  in  this  arm^enentt  for 
want  of  similar  matter  at  the  poles  of  this  circle,  the  equi- 
tibrtiim  would  be  unstable,  and  would  bt^  littble  to  b^  de- 
laoged  by  the  slij^htest  force  of  adjaceiit  combiuatioiis;  but 
when  the  number  of  one  set  of  particles  exceeds  in  the  pro^ 
portion  of  four  to  one,  then,  on  the  contrary,  a  ataMe  eqili- 
librium  may  again  take  place,  if  the  fovir  particles  are  situate 
at  the  angles  of  the  four  equilateriil  triangles  coiupoaing  a 
regular  tetrahedroiu 

But  as  this  geometricttl  orranp^ement  of  the  primar)'  ele- This  mwel^ 
menu  of  matter  isaltc  ether  conjt^ctural,  and  must  rely  for  ^^''^'  *^*'^  ' 
it»  confirmation  or  rejection  upon  future  inquiry,  1  am  de» 
fttiotss,  that  it  should  not  be  coufouricled  with  the  results  of 
the  fact«  and  obsenations  related  alxnT,  which  are  suflfi* 
ctentty  distinct  and  satij^factory  with  respect  to  the  exiblence 
of  the  law  of  simple  multiples.  It  is  perhup'^i  too  much  to 
bo(»e,  that  tht  gcometriciil  arrangement  of  primary  particlei 
will  erer  be  perfectly  known ;  since  evt-n  admittin<^  thtit  a 
rrry  smaU  number  of  these  atoms  couibtntng  tot^ether  would 
have  a  tendency  to  arrange  themselves  iu  the  manner  J  Iiav6 
iiniigined;  yet,  until  it  is  appertained  how  small  a  proportion 
the  primary  particles  themselves  bear  to  the  intervid  between 
them,  it  may  be  sup{>osed,  that  surrounding  combinationi, 
attliough  themselves  analogous,  might  disturb  that  urrun^'^rJ 
ment,  and  in  this  case,  the  effect  of  snch  interference  must 
al^  be  taken  into  the  account,  before  any  theory  of  chenii- 
combination  can  be  rendered  complete* 
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III. 

Ateoumt  ^  E^rhnenU  wt  Suteping  Chinme^if  fy  Mr,  G£Ottft 
Smart*. 

for    A  HE  miseries,  to  which  children  employed  wilhin  the  Auei 

in  cleansiug  chimnie»  are  liable,  induce^}  the  Society  fur  tht 
Encoungcmunt  of  Arts,  ^c.|  lo  ofier  p  rem  in  ins  in  the  year 
180S,  lo  obviaie  ihe  necessity  of  so  cruel  si  practice.  Id  the 
yeiir  J806,  die  gold  medal  was  adjuilgt'd  to  Mr.  George  Smart, 
of  ihe  Ordinance  Whaif^  Westminster- bridge,  for  ihe  greatest 
niimber  of  chinin^-ys  cleansed  under  bi*  dircclion  by  mcchaiiir 
col  means,  and  a  parti«.ular  account  of  the  iDetbod  used  by 
him  for  this  purpose  wifl  be  found  in  the  53d  Volume  of  the 
Society'*  Transact iunsf.  During  tlru  present  scswon,  a  gold 
iiH*clal  has  also  been  voti^d  to  biin  for  tUe  best  machine  pr(^ 
duccd  to  the  Society  for  ihe  intended  purpt»*ej  an  explaiia* 
lory  engravitig  of  which  having  been  given  in  the  vUiirae 
ftbuve-tnenitonetlr  renders  one  unnecessary  hercj.  The  follow- 
Iq^  comfntniication  has  been  received  from  bim,  and  a  com* 
pVtf  piachinc  is  preserved  in  the  Society's  reposilory  for  pub- 
lic iii>|)cctioiu 

SlE, 

Since  the  middle  of  February  kst,  I  htive  been  trying  ejtpe* 
KofiT  %ntb3xt  jjm^j^i^  jii  chimney* sweeping;  my  first  was,  stiffening  a  rope 
iKith  whaleboiiCr  but  fourid  it  would  not  be  portable,  and  th&l 
it  would  be  olherwiiic  inconvenient,  as  in  passing  from  one 
room  to  another  in  the  same  house,  even  with  the  greatest 
care,  it  would  t>e  almost  impn&sible  to  avoid  touching  tbf 
puper  on  the  staircases,  particularly  wbere  they  are  narrow* 
In  passing  through  the  street,  with  such  a  machine,  it  would 
be  aho  very  troubtebome. 
If  the  brush  is  made  to  fill  the  flue»  which  ought  to  be  the 

•  Tranac.  of  the  Sticiety  of  Ans,  toL  XXV,  p.  97. 
•f  Sec  3lM>  OIK  Joumalf  fol.VI,  [>.  *2j5t 
%  Sm  Journal^  v#l.  Vl^  plate  10. 
r  •  •  case. 


with  wb^O' 


vicvrvv  torn  etriAWti 

e,  ft  subfitancc  of  an  etaslic  nature  b^  not  power  sufficient 
•Isen  the  brmh  is  forty  or  fifty  feet  up,  especially  where  there 
are  sharp  turns  in  the  flues;  tfae  force  app!ietl  to  send  tht 
Vroib  up  is  principally  spent  in  friction  on  the  Bules  of  the 
0ue«^and  of  course  would  soon  cut  through  any  flexible  sub* 
liance  that  combines  the  whalebone,  or  other  elastic  sub^ 
itaAce  uted. 

Mjnext  attempt  was  to  join  elastic  rods  together  byscre^rs  Elastic  rod* 
in  the  joints,  but  this  plan  woald   not  do  in  piisiing  sharp  el-  ^^^^^^^ 
bowSp  as  the  joints  woatd  hestrained,   snd  %oou  unlit  for  uite,  jomii. 
anii  m  danger  of  the  jnmcs  slipping  or  brcakingp  wliicli  would 
IraTe  the  brush  in  the  flue. 

I  rben  thought  of  the  simple  portable  machine  I  htive  sent  Mtchfne f<»r* 
k^  ibe  impection  of  the  Society;  its  cheupuess,  durability,  '"'^^'y  descr*. 
uui  power  of  execution^  will,  I  hope,  recommend  it.  I  think 
with  perseverance  it  will  abolish  the  practice  of  climbiag 
bvys;  I  have  used  it  in  sevt*ial  lofty  chimnics,  and  am  con- 
vinced it  may  in  time  become  |^c nigral.  1  have  also  sent  a  rod 
tfiid  curtain  that  may  be  fixed  to  any  opening  of  a  chimney 
piece,  from  sItc  inches  t«>  five  feft,  without  uwng  nails  or  forks 
ill  the  common  mude>  to  the  injury  of  the  wainscot  or  chim-' 
ney  piece* 

My  method  of  working  the  machkie  is,  by  first  putting  up  j^fethod  of 
the  bru^b,  then  presi»ij)g  tor  ward  one  tube  after  anotheri  as  using  it. 
icrung  upon  the  rope,  till  the  brush  meets  with  an  elhow  in  iht 
luc;  then  it  is  necessary  to  tighten  the  rope  by  pullin*;  it  un- 
der the  feet,  or  by  means  of  a  small  pulley,  and  putting  in  one 
of  the  small  screws  to  pinch  the  rope;  then  make  a  he^h  push, 
and  by  shifting  the  two  screws,  the  one  to  relieve  the  other,  it 
a  ill  pass  the  elbow,  and  possess  sufficient  stilfncsj  to  allow  the 
brush  to  be  fc/rced  forward  to  any  height, 

I  fiave  tried  the  heath  and  hair  brushes,  and  find,  that  if  the  Bru^hcc. 
Jae  ift  well  filled,  it  does  not  require  so  hard  a  substance  as 
hatkf  as  it  brings  down  the  mortar  with  the  soot.  The 
bfitslic«  of  hair,  and  those  formed  from  the  article  of  which 
carpet  brooms  or  whisks  are  Aiade^  I  think  will  answer  the 
belt  for  general  use. 


nil 


ThU  h  to  cerfifyj  that  Mr.  Otorge  Smart,  of  Cambden 
Town,  by  means  of  it  machine  of  hk  own  invention  fur  «wrf*p- 
ing  cHimnics,  has  made  two  expf  nm<*nts  nn  my  hail  and  par- 
foor  rhimnles,  to  ascertain  ihe  praclicabifity  of  raising  the 
machint'  ih rough  their  various  windings.  The-  first  of  ihcsc 
flues  measure!* yp wards  i^f  fiity  feet  from  the  hearth,  and  ihe 
operation  was  performed  with  apparent  ea^c,  sending  dovrn 
a  fjuaiitity  of  ^oot,  together  with  some  wet  mortar,  nhhough 
ibti  ftue  had  been  recently  swept  by  a  regular  chimney  f weep- 
er. The  other  Irom  ihe  hearth  measures  sixty  feet,  and  al' 
though  there  are  no  less  than  three  elbowtj  in  it,  running  in 
oppoiiiie  directions,  (as  the  hot/  informs  u>t;),  tUu  operdtioa 
Mab  performed  within  nine  minutes, 

JOHN  TROTTtlR, 

Soho  Sqtrare,  BU^  *2,  1803. 

Certificates  w«>re  also  received  from  Mr*  IL  \V*  Dtetrichsen, 
of  Pratt  place,  Caracien  Town;  Mr,  Charles  MiH,  No,  4, 
Gloucester  place,  Cauiden  Town  ;  Mr*  John  Mason,  and  the 
Rev.  Jeremiah  Joyce,  of  Camden  Town,  testifying  that  they 
bad  seen  Mr,  Smart's  machine  at  work»  and  thsit  ibey  ap* 
proved  thereof. 


Sir, 

Muck  ttsedL  I  have  the  pleasure  to  inform  you,  that  my  macfiine  for 

^  sweeping  chimaies  succeeds  far  beyond  ray  ex  pedal  ion,  and 

that  1  am  not  able  to  attend  to  one  half  of  the  orders  I  could 
have  for  its  use, 

ills  Royal  Highness  the  Prinre  of  Wales  has  directed,  thai 
the  chimnies  at  Carlton-house,  also  those  at  the  Pu^illion, 
shall  for  the  ftilure  be  cleansed  by  my  machines,  I  have  also 
had  orders  to  send  to  Jiilereni  parts  of  the  kini^doro  my  ma- 
chines ready  made,  where  they  have  been  the  means  of  pro- 
viding a  comfortable  subsibtance  fur  poor  persons  fiol  Csipabit 
of  other  business* 

piic«.  The  price  of  a  machine  to  ascend  60  feel,  including  fod» 

curl  a  to,  extra  brush »  and  box^isjC^  14s«  6d. 

Advmx  g«.  There  are  two   particular  advantages  attending  my  ma* 

chines;  oaraely,  that  of  sweeping  a  great  nuii*ber  of  narrow 

ftuet 
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flees  KirHtcli  no  chiM  can  get  up,  and  that  of  extitiguishin^ 
eKtmnies  when  on  fire,  by  placing  a  w«t  cloth  over  the  brush, 
tnd  farcing  it  up  the  chiin«icy. 

Tbi;  connructian  of  iht;  machine  is  so  fully  shown  by  the 
^fscription  and  engraving  of  Jt  in  page  256,  of  the  23d  vu- 
lunie  of  the  Society*^  Tran5acijon5*,  that  it  will  be  unncccs* 
wir)  to  lay  more  upon  the  subject. 

I  am,  Sir,  your  humble  servant, 

GEORGE  SMART, 

When  I  first  mentioned  this  mtchine  in  the  Journal,  vol,  Vf, 
I  promised  to  sec  it  tried  in  my  own  houic.  This  [  Iiavc  since 
done,  and  find  no  reajsun  to  mrnlify  any  thing  thei'c  said,  as  it 
perfonved  its  office  to  my  perfect  satisfaction. 
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IV. 

Description  of  a  Mac/fine  Jor  Cleansing  Chimneyi^  mihotd  tht 
um  Qf'  (limbing  Boy§f  By  Mr.  Joseph  Davis,  Nq,  14^ 
Cracentt  Kuigiland  Roadf,  > 


Had  the  pleasure  of  submitting  to  your  in«»pection,  a  mo*  Mschiincsiaf 

rleansifif 


del  of  a  machine  for  the  purpose  of  cleansing  chiinnrys,  on  *^  *^*'^**"f 


ihe  3d  of  May,  lSOS,and  which  I  wiiihed  to  bebrouglit  before 
tJir  Society  of  Arts,  beino  convinced,  that  the  approbalirmof 
•o  respectable  aud  enlightened  a  body  uf  men  wuuld  ^rt'iitly 
lend  towards  the  superceding  the  use  of  climbing  boys;  and  I 
shtlli  th<ri*fore,  feel  my^ielf  sjreatly  obliged  if  they  would  ex- 
aoiiaetbe  machine^  and  f»voitr  me  with  their  opinion  ou  it. 
I  am,  Sir,  very  respcci fully  yours, 

JOSEPH   DAVIS, 
Sia, 
The  bru^h  part  of  the  model  of  my  machine  for  ckansttig 
chimmes,  which  I  sent  you  on  the  3d  of  Alay  1803,  not  hav- 

'  •  Or  Tol.  VI  of  our  Journal. 

f  Tnnuct,^  tho  Sociely  of  AtUi  toI,  XXV,  p.  10  L  Tbc  Socictf 
nUitiikc  » !r-f  medaJ  To  Mr.  Dati'j,  hi>i  machine  being  conceived  next 
li  OMdl  to  Mr,  Smtri^    $e^  Ihe  ptecedio^  Article, 
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ing  any  hair  in  it,  I  am  now  eimblerl  to  ^irvrard  you  one  in  • 
Used  with  luc- "**''^^  perfecl  state,  wliich  I  had  th«  bot^our  of  using  ii 
5g^  I  he  presence  of  bis  LortlsHip  tlifl  Bishop  of  Durham^  at  tlif 

Military  Hospital,  Wcj*  t  mi  Ji  liter,  on  ihe  lltb  of  June,  1803, 
and  at  the  Ji^nnenan  Society,  in  Salisbury  §qiiare»  Fleet 
street,  on  ihc  22d  of  the  same  month,  and  in  the  same  yeati— ^ 
a  certificate  of  which,  sigiieri  by  the  genlleroen  who  were  pre-* 
sent*,  I  bad  the  pleasure  of  sending  you.  I  have  also  seat 
three  ter^tbs  of  the  rod,  (the  same  as  those  which  were  uw;d 
lu  adtaatMes.  ^^  ^^^  above  places),  in  order  to  enable  tbe Committee  to  judg« 
with  greater  ease  of  the  construction.  Permit  me  neverliic- 
less  to  observe,  that  the  principle  of  my  rod  it  so  simple  and 
tec  11  re,  that  it  mziy  be  used  in  atmo&t  every  chimney  with 
safety,  either  by  the  maid  servant,  or  a  boy  of  twelve  years  of 
age;  it  is  calculated  both  for  private  and  public  use,  and  a 
stranger  to  the  machine^  who  Uicd  it  at  the  Military  Hospital, 
declared  he  could  sweep  any  chimney  with  it,  the  plan  was  so 
good.  It  will  also  jiwcfp  Germati  and  other  slove  pipes,  aiid 
Hues  of  almost  every  description^,  If  the  gentlemen  of  the 
Society  will  do  me  the  honour  to  take  the  machine  into  thirir 
consideration,  I  will  wait  on  them  by  bearing  from  you^  luid 
explain  farther  particulars. 

I  am,  Sir,  your  obedient  servant, 
Sif,  JOSEPH  DAV 

I  am  glad  that  I  have  bad  an  opportunity  of  giving  my  oft* 
nion  of  your  machine  for  cleansing  chimnies,  which  1  haw 
done  by  signing  the  certiricate  you  brought  me  on  Monday  lasL 
I  am  of  opinion,  that  youi  machine  is  capable  of  sweeping  a 
very  great  proponion  of  the  chimneys  in  Loudon  and  eivr* 
where;  perhaps  there  arc  not  more  than  one  or  two  in  a  hun 
drod»  which  it  cannot  be  raised  in.     At  present,  there  are  (a 
IS  well  known  t'^  all  chimney  sweepers)  tome  chimneys  so 
small,  that  boys  cannot  climb  tbeDi,  so  that  on  the  whole  I 
imagine,  that  your  machine  will  sweep  about  the  same  nuro*^ 
ber  of  cbimneys  as  are  swept  by  hoys,  though  not  ex^ictly  the 
very  same  flue*  in  every  instance* 

1  hope  in  time  we  shall  convince  the  public,  that  they  cea 
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Remarks  on 
%h/t  machine. 


•  S«  M.  Forster^  Jaaepli  Leaperi  and  Jautl  licbdi%  Etq^ 


tisfi 


h^t^  their  cbtmocys  swe^t  with  as  moch  cleatiltaess,  and  as 
dfectually  with  raacttim^,  as  ihcy  have  heretofore  bad  thtsik 
done;  Antl  I  am  convinced  that  they  may  b^^  swept  as  cleanly 
Mil  tftfectualiy  as  is  commoiily  done  with  cliniblng  boys,  so 
tluLt  the  dificreirce  to  the  ffttniHes  who  Employ  your  niacbiiia 
will  bCf  ihait  they  have  the  stime  comftirt  of  a  cleao  chifimey, 
iQ«t  are  sattslied,  that  they  no  longer  use  a  metho']  whicli  is 
foil  of  horrors,  and  a  disgrace  to  a  civilized  ctMintry. 

i  remain.  Sir, 

Your  obedient  servant, 

D,  M.  FORSTER, 


m 


Btfcrtmoe  to  ike  Engraving  of  Mr.  Darts' i  Mackmtfor  Cktmt- 
ing  OkJmneys,  FL  V^  fg.  I,  2, 3,  4. 

Fig.  I  Represents  the  upper  part  of  the  mathinc;  A  A  Oocripticm  ot 
jl  A  are  four  brushes  r<jr  sweeping  the  four  sides  of  thee  Mm-****  »icliMie, 
iiey,  they  ate  hitiged  to  the  bottom  of  a  tulje  about  three  inches 
Jtsmefer;  B  B  show  two  of  the  four  springs  which  expanil 
tbe  loichme  to  chimneys  of  M  sites.  The  heads  of  ifae 
bri4^toar^  made  about  six  inches  long,  and  Ave  wide;  ami 
fojTO  portions  of  cylinders,  the  hair  being  left  longer  at  tb^ 
top  than  the  bottom.  The  hair  at  the  ends  of  the  foruatics 
keing  left  still  longer,  namely,  three  inches  and  a  half,  for  the 
purpose  <k(  sleeping  the  corners  of  the  chimney.  C  represent* 
tilt  brush  at  ihe  top  of  ihe  machine  proper  for  cleansing  the 
fOl;  the  machine  may  be  used  either  with  or  without  it,  butic 
%f«^  Qset^jl  for  cleansing  stove  pipes,  by  being  used  alone;  it 
k  aeeured  to  the  top  of  the  rcrd  by  means  of  a  spring  aiul 
lockei,  as  the  rods  below  mentioned.  D  D  D  D,  four  liiics  ki 
draw  the  brushes  near  together  by  a  cord  E,  so  that  the  nta« 
ehtoe  raay  be  forced  up  the  chimney  with  gresiler  facility,  F, 
dte  string  to  expand  the  brushes  when  the  machine  is  at  tlie  top 
of  the  Hue. 

Fig.  ^  Shows  on  a  larger  scale  the  top  of  one  of  the  rods 
iqNurate,     G,  the  spring  attached  to  it* 

Fig.  3  Explains  the  manner  in  which  the  rods  arc  joincil 
together.     H    being  a  bra^  tucket  Hx^ed  at  the  lower  end  of 

e<ic& 
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'  end  of  the  rot\  fig,  ^, 


eaeb  rod;  the  spring G*  und  u 

pressed  into  thb  socket  ftO  r&r»  that  a  smalt  fKiint  I,  on  the 
upper  end  of  the  jpring,  risej*  through  a  small  hole  in  the  bra^s 
socket,  and  retains  the  lower  end  in  the  socket*  Each  rod  H 
msde  of  hiccory  wood,  which  being  tough  and  flexihle,  is  pmrti* 
cularly  well  calculated  for  this  u&e^  bending  and  adapting  it* 
self  to  the  difiercnt  turns  it  meets  with. 

Fi^,  4  Shows  ihc  key  to  unlock  the  rods;  it  is  six  inches 
long,  and  made  from  a  piece  of  one  of  the  rods,  with  a  st«-el 
stud  K  in  the  miiidic,  rising  a  quarter  of  an  inch,  and  a  br^is 
plate  on  one  bide  projecting  the  thickness  of  the  rod  togukle 
it  into  the  suckctt  that  it  may  be  used  without  looking  &t  tbe 
rods. 

Method  of  The  method  of  cleansing  the  chimney  is,  by  first  enterin;* 

ufttos  It.  iIjq  truih  part  of  the  machine,  with  the  brushes  closed,  and 

one  of  cite  rodb  attached  to  ii,  up  the  chimney  ;  the  head  of  a 
second  rod  is  then  sUded  as  above  mentioned  into  the  socket  of 
the  firbt  rod^and  the  brush  by  it  forced  higher  up,  a  third  rod 
is  then  siided  into  the  socket  of  the  second,  and  this  tao^t  con- 
tinued till  a  sufticient  number  of  rods  are  adde<i  to  raise  iIm 
brush  to  the  top  of  the  chimney.     The  string  E,  extending 
Irora  the  brush  lolhc  bottom  of  the  cliimncy,  being  then  pul- 
led« occasions  the  four  brushes  to  e.xpund  to  the  width  of  tb< 
flue,  and  to  bring  down  with  them  in  their  return  all  thesoo 
which  adhered   to  the  sides  of  the  flue.     As  the  machine  i 
drawn  down,  the  rods  are  separated  one  by  one  by  meitui  c»C 
the  key,  and  laid  ujjon  the  hearth  till  the  brush  part  h  brougbt 
down,  which  is  then  closed  and  laid  with  the  rodsi. 

The  usual  precautions  mu%t  be  taken  of  placing  a  cartaio 
before  the  fire-place,  to  prevent  the  sool^  while  falling,  Cr^cn 
flying  about  the  room. 

JOSEPH  DAVIS. 
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^^  V.  ^ 

BafcfW  ^  ('^^  Inrentian  to  secure  the  Pmneh  qf  Dr>ori  and  ^| 

Winims  Shutters  from  behtg  cut  out  hif  Hoitte-hreaicrs.     By  ^M 

m    itfr.  JoftEFfi  Davis,  No.  14|  Crcicent,  Kmgsknd  Rt^ad^,  H 

Sir,  H 

wjA  HXVE  for  some  time  comitfercJ,  thfit  it  would  be  of  Desirable  lo 
IfTtiitbcnetit  to  the  public*  if  a  plan  could  be  iitlopted  to  pre-  nd^^^^SoM 
*fnt  the  2>annt-is  of  shutters  or  doors  being  cut  out  by  house*  or  stiutter* 
fareiken;  and  having  tried  a  grvat  number  of  experiments,  I   '^"*  "I'^f  •*** 
kwt  at  length  succeedeii  inaccompliUiing  the  one  I  have  the 
^Qourof  forwarding  to  the  Society  for  the  Cncourageinent 
lef  Arts,  Sec, 

9  This  improvement  consists  in   intrtxiucmg  Icmpered  sbeel  Method  of  ef* 

Ipifi  through  the  panneU  and  ^tile^  at  the  distuDCC  of  three  '^^^i^e  t^^- 

^■clev  thereby  njt)t  only  making  a  dour  or  ^hvitter  far  supe* 

mria  strength,  but  caJculaied  m  defy  the  at  tern  pt»  of  the 

Itouie- breaker  in   taking  out  a  panne U     Thiii  unpruvemcntf 

liuiugh  6(1  far  luperior  to  any  iiUhertu  known  for  appearance 

Afid  utilityi  will  be  attended  with  less  expense.     I  have  sub* 

"    the  above  plan  to  Messrs.  Paynters,  Coleman  street, 

-e  to  McA&n.  Mofiat  and  Co,  Paternoster  row,  and  to 

Hrerti  gentlemen  in  that  iinl^  of  business,  who  all  do  me  tha 

■Dnour  to  !>ay,  (hat  it  far  surpasi^es  any  thing  of  the  kind,  that 

■ey  have  ever  known  or  conceivcdyanil  that  It  will  completely 

Biwer  the  purpose,  — * 

ml  have  aUo^ent  the  machine  on  which  I  bored  the  pannel, 

■oceivingit  to  be  an  additional  recommend  a  coin;  with  this 

■lebiiie,  a  boy  may  with  ease  bore  the  shutters,  Sec*  which 

BberwlM  might  be  difhcult  for  a  man  to  accomplish* — 1  have 

fti&leiiure  most  respectfully  to  subscribe  myself, 

Hv 

^^^^^r  Vour  very  humble  servant, 

^^^K  JOSEPH  DAVIS. 

B  Traa^actiOQS  of  »he  Society  of  Am,  vol.  XXV,  p*  101,    Ten  Gui- 
&  m/c  v9t«d  to  Mr  Davis  for  thlf  mrentlon. 
Vol,.  XXi.— Nov.  1808.  N  ClHTi- 


Certificate, — We  hereby  certify,  that  Mr,  DsvisV  im* 
provenjent  on  doors  and  shutters,  to  prevent  the  paaneU 
Itoid  being  cut  out  by  hou^e-breiikera,  is  the  best  that  we 
h«ve  ever  seen  ;  and  we  are  of  opinion  >  that  its  being  know  a 
will  be  an  advantage  to  the  public,  and  do  therefore  reconi' 
mend  it  to  the  Society  for  the  Encouragement  of  Art», 
Mafiufactures,  and  Commerce,  for  their  consideration* 


F*  Paynter  and  Co.  Coleman  street* 

£.  CoLEBACH,  Minories. 

J.  Teasdale,  Paternoster  row, 

W,  HOLFE. 


April  i^,  1807. 


I 


Reference  to  the  Engrnmng  of  Joseph  Davis*s  Invention  f&t 
eecuring  Window  and  Door  Fannelsy  PL  Vf  fig*  5, 6, 7* 

Explanation  of      Fig.  5,  Represents  a  wooden  pannel  made  in  the  commod 
l^pbi«,         ^gy^  the  dotted  lines  show  the  situations  of  the  tempered 
•teel  rods  within  the  panne!,  the  holes  through  m'hich  the 
*  rods  were  introduced  on  one  side  being  closed  up. 

Fig,  6.  ShowB  a  section  of  the  same,  the  small  dots  in  the 
engraving  denoting  the  place  of  the  rods. 

Fig,  7»  Shows  the  instrument  on  which  the  panne  Is  art 
laid  to  he  l>ored.  The  borer  passes  through  the  holes  L  M 
of  the  two  upright  pieces,  which  keep  the  borer  in  a  straight 
line  to  act  upon  the  pannel  laid  upon  the  frame  N. 


^^rifictple  of 
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J}€icription  o/aneto  Wntch  Escapement*  By  Mr*  S.  Mekd- 
UAM,  Counter  Sireeif  Borough*. 

sm. 

J  X  Beg  leave  to  lay  before  the  Society  a  model  of  a 
escapement,  the  principle  of  which  is,  that  the  balance  acts 
without  friction,  and  the  movemeut  in  itself  very  simple; 


•  Trsns;  of  die  Society  of  Arts,  vol*  XXV,  p.  108*    The  silrer  i 
d»l  of  ibe  loclcty  wu  voted  lo  Mr.  Mexuih&m  for  tbU  etcapeoieot. 


the 


HBW  WATCV  EiCAPEHfiKT* 

th#  impulse  U  given  withoot  jarring;,  the  inequiility  af 
power  through  the  train  has  no  perceptible  effect  on  the  ba* 
lance;  and  no  additional  weight,  however  great,  cun  pro* 
dnce  more  than  a  re^^ular  and  (gentle  increase  of  itnpetus  ou 
the  bahwciu 

I  remain.  Sir, 

Vour  most'  obedient  servant, 

S,  MENDHAM. 


J7a 


Sin, 

Raving  attended   the  Committee  npon  Mr.  Mendham*s  Opinion  r^ 
ipemeot,  I  think  it  justice  due  to  a  man  of  genius  to  **^'*'**"*  **• 
0iT€  ray  opinion  further  upon  it. 

In  viewing  mechanical  iraprovenienta>  we  should  not  con- 
fine our  ideas  to  their  present  properlie5>  but  should  conii- 
der  what  iraprovements  the  principle  will  aduHt  of. 

Ai  the  principles  of  Mr,  Mend  ham's  escapement,  and  Compared 
bat  of  Mr*  Mudue*»»  which  obtained  a  bounty  from  govern-  ^»^  Miidge'i. 
leott  are  oiuch  the  same,  I  Ahall  compare  the  one  with  the 

be  impnlte  given    to  the  balance  without  friction  is 

ily  the  iMime  a^i  Mudge*s*     The  rtmontoir  is  beot  up 

the    maintaining    power  in   a    Bimllar    way  to   that  of 

[pdgeX  ^ut  from  the  form  of  the  pallet,  which  is  a  pUia 

e»  it  is  not  so  perfect.     Mudge*s,  from  the  form  of 

he  pnllet^  bends  the  remontoir  always  to  the  same  place, 

;  other  ii  bent  hitfher  or  lower  according  to  the  force  of 

be    maintaining    power,   but  by  forming  the  pallet   like 

fudge's  it  would  render  them  alike  in  this  respect.     The 

aly  other  oljjectiou  ti  the  spring  detent,  that  detiilas  the 

ihatli  when  it  drops  from  the  pallet  of  the  remontoir;  it 

^  the  sHone  a»  that  of  a  detached  escapement,  consequently 

expoaed  to  tlte  whole  force  of  the  maintaining  power.     To 

SfieQattte  for  these  objections,  the  arc  of  vibration  i*  not 

tiled  like  Miidge*t«  which  is  of  great  importance,  and, 

havicig  out  J  ofuf  remontoir,  it  is  more  simple*     It  is«  there* 

r,  iupeKoT  to  Mndge*s  in   having  otdy  one  remontoir, 

.  bciiig  iitiUtiiited  in  the  arc  of  vibration ;  ii  is  superior 

N  i  Id 


ltd  ^^^B  V^W  WATCH  ESCAPEMENT.  ^M 

t4>  the  detached  escapement  in  giving  the  impure  without 

fncticm. 

I  am,  Str,  ^^ 

Your  very  humhle  servant »  ^| 

THOMAS  RAMSAY. 

Reference  to  the  Engramng  af  Mr,  S>  ^fendhemi  Escape^ 
meniy  PL  V.  fig.  8,  9»  10. 

fvofsertiw  of        jj,   i\y^  escapement  referred  to,  there  ore  two  nrincipal 
the iiiteQiiufit  ,.  ,       -       i     ■  i      i       i-  i   i  ■« 

p^culmr  properties  in  the  mventjoo,  both  which  1  consKier 

»ui>erior  to  anjr  thing  of  the  kind  laid  before  the  public ; 
first,  the  balaiice  is  kept  in  motion  witliout  any  friction 
whatever,  and  in  a  manner  so  simple.,  that  even  movementi 
of  inferior  workmanship  must  gt>  with  great  accuracy, 

Beinja:  not  in  this  line  of  business,  or  acquainted  with  any 
persons  in  the  trade,  where  I  mij^^ht  have  had  an  opportu* 
nity  of  examininj^  different  escapements,  I  certainly  labour 
under  many  disadvantages ;  for  since  I  have  been  honoured 
with  the  Society^s  medal,  I  have  heard  of  an  escapement 
by  which  the  balance  as  kept  in  motion  without  friction, 
but  being  limited  in  the  arc  of  vibration,  complicated,  and 
very  expensive  in  the  movement,  it  renders  it  much  inferior 
to  mine. 
The  Impulsa  |q  |}^g  second  place,  the  balance  is  kept  in  action  by  an 
stroke*  impelling:  power  without  any  blow  whatever;  all  other  es- 

capements, which  have  fallen  within  my  notice,  have  ke|jt 
up  the  vibration  by  a  direct  blow  virtually  on  the  balance 
itiiclf,  which   1  have  always  considered  to  be  a  ^reat  disad- 
vantage; for  a  blow  upon  any  thing  of  the  nature  of  a  spring 
pfrodticflB  that  kind  of  shpck,  which  can  by  no  mean  a  be 
convenient  or  serviceable  in  keeping  a  steady  motion,  which 
is  so  esbentially  necessary,  but  m  on  the  contrary  disadvan- 
tageous. 
ExpUnation  of     The  figure,  Plate  V,  fig.  8,  represents  the  escapement 
^  ^    ^'         without  the  rest  of  the  train ;  a  a  are  the  two  plates  of  the 
I  frame  between  which  the  train  runs  ;  h  is  the  last,  or  ba- 

lance wheel  of  it»  with  teeth  nearly  similar  to  that  of  the 
balance  wheel  of  an  dght-day  clock,  moving  with  the  fla| 
Ace  of  the  tooth  forward  agmast  the  pallet  c  of  an  upright 

ml 
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fpiodle  d;  e  is  a  locking  spring  nearly  siraiUr  to  a  detached 
one,  having  no  extra  spring  to  pass  to  and  fro  with.  Above 
the  p&ll«*t  r,  is  a  very  small  one,y;  which  i*  for  the  purpose 
of  anlocVing  the  wheel,  which  i«  better  shown  in  fig.  91  ^t 
the  k'wer  part  of  the  spindle  </,  is  a  hair  spring  g",  so  pinned 
«8  to  bear  the  pallet  /  against  the  locking  spriug  with  buf* 
ficient  power,  so  that  of  its  own  accord  it  frees  the  wheel 
and  lays  the  pin  h  which  comes  through  the  pUte  gently  up 
to  tJiet^topt  consequently  the  tooth  falls  upon  the  pallet  d 
fa«it  so  close  home  to  the  centre  of  the  spindle,  that  it  has 
Qo  power  to  pass  it  of  its  own  accord ;  the  pin  A  referred  to 
IS  fixed  to  the  lop  extremity  of  the  pallet  c,  and  riises  perpen- 
dictilarly  through  the  plate  a  some  way  above  the  fcurface. 

The  balance  t  is  fixed  ou  the  centre  of  its  &piiidle»  princi- 
pall  J  on  account  of  equalizing  the  weight »  bende  which  it 
is  the  most  convenient  to  be  so;  it  is  supported  between  the 
plate  a,  and  tlie  cock  k,  precisely  over  the  spindle  c/,  conse- 
quently the  action  of  each  is  in  the  same  arch,  and  the  con- 
nection is  between  the  pin  h  of  the  pallet,  and  the  pin  i  of 
the  bstjaiice,  (a  pin  fixed  in  the  balance  at  the  same  distance 
from  its  centre  a&  the  pin  k  is  from  the  centre  of  the  spindle 
rf»  imd  sufBcjeotly  long  to  touch  the  pin  A  sideways) ».  there 
is  therefore  no  fnction  whatever  between  them, 

Hitviog  mentioned  the  different  parts  of  the  escapement,  Mod«  of  its 
I  shall  proceed  to  explain  its  action.  The  immediate  course  ^ctiwo. 
^  vibration  is  from  the  spring  g*  The  balance  spring  is  so 
placed,  that  the  pin  /  of  the  balance  stands  near  the  pin  A 
of  the  pallet*  It  is  to  be  remembered,  that  the  tooth  of  the 
wheel  rests  on  the  pallet  during  the  vibration  of  the  balance, 
•0  that,  when  the  balance  is  put  in  motion,  the  pin  /  comes 
10  contact  with  the  pin  A,  which  stands  perpendicularly 
llmost  imperceptibly  fine,  and  carries  it  back;  as  soon  as 
moved,  the  tooth  of  the  wheel  gives  it  an  extra  assistance  of 
ibout  one  filth  of  a  circle,  passes  and  lays  the  next  tooth 
<Mithe  lock;  on  the  return  of  the  balance^  the  spring ^ap- 
p»ies  all  its  power  in  urging  the  balance  farward  till  it  comes 
lo  the  stop,  the  balance  then  mumtams  its  motion,  and  the 
immil  pallet  y  haling  unlocked  the  wlieel,  the  tooth  fidU 
»j^o  ou  the  great  pallet  c,  aud  waits  the  retuxn  of  the  ba* 

Th« 
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The  balance  carrying  the  piece  A  back  fonrn  a  veiy  m^ 
tntimble  baoking  without  any  extra  apparatus,  which  ia  ge* 
nerally  done  by  t-ome  kind  of  itop  on  the  hair  spring,  which 
mnst  have  an  irregular  effect;  the  farther  the  pin  is  carried 
back,  the  stronger  the  spring  operates  againn  tt*  and  from 
the  esctent  where  the  piece  may  be  forced  back  to,  there 
ifl  play  for  nt^ir  two  whole  circles  of  vibration,  without  any 
poHBibility  of  upsettin^f-  The  balance  of  the  model  vibrates 
about  a  circle  and  one  third  with  extraordinary  freedom, 
though  a  cotirse  train  of  four  wheels,  a  large  and  heavy  ba- 
lance, with  only  the  power  of  a  stout  watch  spring,  I  there- 
fore think  the  power  necessary  to  carry  a  train  with  this 
escapement  may  be  considerably  less  than  any  other  of  a  de* 
tached  nature. 

Fig.  9  represents  the  axis  d  shown  separately,  in  order 
that  the  arm  and  pin  A,  and  little  pallet y;  may  be  seen  more 
distinctly* 

Fig.  10  shows  the  balance  wheel  6,  and  the  method  of 
locking  and  unlocking. 

R  MENDHAM. 
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On  ihs  FecuJa  of  Polafo*?*,  amd  some  other  British   Vtgeim^ 
tahieM*    By  Mr*  William  SKRiMSHiEEf  Jun. 


♦• 


SIR, 


To  Mn  NICHOLSON. 

WishecK  Oft.  11,  1809. 


JL  Take  the  liberty  of  sending  for  insertion  in  your  ralua- 
ble  Journal  my  promised  communication  on  the  fecula  of 
potatoes,  and  some  other  vegetables  growing  in  my  aeigli* 
bourhood, 

I  remain,  yours,  &c. 

Wm,  SKRIMSHIRE,  Jun. 


AwertM>niina      Since  the  paper  published  in  the  ninety-first  number  of 
f  irmef  t.*pef   ^^^  Journal  was  written,  1  hare  veridtd  by  the  foUowiwcE- 

penmenti 
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rna^Tim 
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ON  TB£   PECULA  OF  POTAT0£S»  &C.  ]  gj 

periuieiiU  twa  aA8€rtionfl,  ^hich  were  there  made,  riz.  that  ^i^^f  experk 
the  quantity  of  fecula  procured   from  the  Bolanum  tubero-  meoU. 
foio  ia  inflaeaced  by  the  mode  of  operating*  and  by  the  pre* 
cue  state  of  dryness  of  the  fecula  at  tlie  time  it  is  weighed. 

Id  August  la^t^  lOOO  gi-ains  of  theyoutig  roots  of  the  po-  Hundred  cfci 
tito  called  haudred  eyes,  which  had  not  arrived  at  their  full  po***^* 

growth,  were  grated »  and,  by  the  ^ame  inaiiipulatioQ  as  was 

employed  io  the  former  expert  me uts^  aflbrded 

Gniiiu. 

Fliie  white  dry  fecula  -••.••••• Q^ 

Discoloured  fecula 6 

Dry  pulp • • 71 

Milter,  soluble  mucilage,  and  extractive  matter  817 

lOOO 

TW  same  quantity  of  these  roots  being  grated  and  repeat- 
ed! r  triturated  in  a  mortar,  with  frequent  edulcorat ion,  and 
prifsiing  the  pulp  with  the  hands,  afforded 

Fine  white  dry  fecula  ••-••• •«...•••..•  m 

Discoloured  fecula  -..••.. ..*     20 

Dry  pulp  •-•< •*•,••,. 44 

Waier»  soluble  mueilage,  and  extractive  matter  S25 

1000 


Thus  by  greater  care  and  attention  bestowed  in  the  last 
fIDcets,  we  gained  twenty-*(ix  gr«ins  more  fecula  from  one 
thoufand  grains  of  the  fresh  root,  than  we  procured  by  the 
fitW  method  of  openitinjj. 

When  the  fine  white  fecula  procured  in  the  hist  eyperi- 
nifiit  was  at  first  9e|Hirated,it  was  placed  in  a  window  facing 
tW  south  for  two  days,  exposed  to  the  air,  and  frequent 
iiiEihinCi  until  it  felt  and  appeared  perfectly  dry,  it  then 
»«gtied  127  grains;  but  being  farther  dried  upon  an  iron 
ptste^  with  a  gentle  hesit  for  two  hours,  and  put  into  the  ba- 
Uace  while  it  was  sensibly  warm,  it  we^L^fitd  111  grains* 

It  therefore  lost  l6  grains  iu  weight  after  it  appean-d  to 
be  quite  dry.    It  was  afterwards* placed  in  u  cellar  lor  twelve 

lioursi 


Difference  at 

from  grestcr 
carc» 


1:7  K'^^  sppa- 
renily  dry  lost 
Ifk  by  h^Litig, 


and  then  «b- 
M»rbed  29tfi»m 
the  tir oft  ocU 

1«. 
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hourt,  and  although  it  yet  appeared  dry,  it  now  weighed  IM 
grains. 
Feeulioftome      Fience  we  learn,  that  dry  ferula  will  absorb  more  than  one 


iorblcfi, 


■  Fecul 


FeeuUttilMeft 
in  ih«  fibrous 
p«it. 


The  pulp 
should  not  be 
thrown  awuy. 


t 

^Httih^tiitutefcir 


sixth  of  \u  weight  from  the  atino^^phere.  But  it  is  moie 
than  probable,  that  this  property  may  vary  in  the  difiWent 
species  of  fecula;  for  $ome  which  was  obtained  from  aa{ 
early  potato,  subject  to  a  si  mi  hi  r  experiment  at  the  &amfi 
time,  did  not  absorb  quite  one  seventh  of  its  weight  from 
the  atmosphere. 

So  far  is  the  common  process,  that  is  employed  for  pro- 
curing the  fecula  of  the  potato,  from  separatiug  the  whole 
of  this  principle  from  the  hbrous  piirt  ofthe  root,  that  wliea 
the  pulp  thus  obtained  is  dried  in  the  air,  or  by  heat  artih- 
cially  applied,  an  ounce  of  it  hoi  led  for  a  few  minutes  id 
twenty-four  ounces  of  water  will  gelatinize  that  quantity, 
which  being  sweetened  with  sugar,  and  flavoured  with  a  lit- 
tle wine  and  spice,  very  much  resembles  sago  that  is  thus 
cooked.  Indeed  it  is  in  my  oplulon  equally  palatable  and 
nutritions  with  that  more  costly  article  of  food:  for  which  It 
may  be  economically  substituted  in  everj' case,  and  witii 
ever)'  advantage  that  can  be  derived  from  the  use  of  sago. 

For  this  reason,  whenever  potato  fecula  is  procured  ac*» 
cordinj^  to  the  method  lormerly  described,  it  wiiL  be  highly 
improvident  and  wasteful,  to  throw  the  pulp  away  as  refuse, 
or  even  to  feed  pij^s  with  it  in  its  crude  state,  as  has  been  re- 
commended by  some  authors;  since  by  being  boiled  for* 
very  few  minutes  only,  in  a  large  quaotity  of  watt^r,  it  ml 
converted  into  the  most  nntri lions  food,  that  any  animal  can 
be  fed  with,  ajid  I  have  no  doubt  but  it  will  fatten  them  a^ 
effectually,  and  expeditiously!  as  any  other  food  that  isi 
us u idly  employed  for  this*  purfiose. 

If  the  pulp  v^hen  fust  separated,  and  before  it  is  dried, 
were  formed  Into  thin  rakes,  and  roasted  with  a  small  quan- 
tity of  oil  or  butter,  in  an  iron  pnn,  until  it  is  quite  brown  and 
dry,  1  think  it  may  be  used  as  coffee,  and  prove  an  excellent 
substitute  for  that  costly  berry.  At  least  it  will  prove  far  su- 
perior to  that  execrable  trash,  which  is  often  vended  under 
the  title  of  English  cortee. 

I  have  frequently  funned  a  very  grateful  and  nutntious 
beverage  from  potatoes  jillced,   roasted   to   a  cofite  colouf, 

then 
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tli€n  groand  id  a  mill,  and  mixed  with  a  siirteeiith  part  of  it» 
freight  of  the  best  Turkey  coffee. 

That  the  preparation  of  vegetable  fecula  with  boiling  wa-  Useftil  when 
%a  will  provtthe  most  economical  method  of  fattening  pig^  ^1^^^*'^!' 

I  h»ve  ver>'  little  doubt.     And  perhaps  it  will  be  found  pcfhaps  o 
«qutUy  useful  when  employed  for  fattening  the  ruminant  ^^^'^^^ 
miauftls.     However,  this  is  an  object  worth  the  attention  of 
fnaers,  and  others  concerned  in  feedmg  unitnals  for  the 
tiarket. 

The  mode  of  preparing  the  food,  which  I  recommend,  h  Mettuadofpi^ 

II  follows.  Let  the  proper  quantity  of  potatoes  be  ground,  ?^^^S  »*■ 
flf  mther  grated  in  a  mill  formed  for  that  purpose,  iu  a  large 
^aaxitir>'  of  cold  water,  which  should  remain  at  rest  for  some 
llMrs,  an^)  then  be  decanted  off.  The  whole  sediment,  both 
pttlp  and  fi-'cula,  should  be  mixed  with  a  proper  quantity  of 
Uter,  and  boiled  in  an  iron  boiler,  frequently  stirring  it  be- 
fWt  it  begins  to  boih  When  it  has  boiled  a  few  minutes, 
iimI  Ui  cooled  down  to  a  proper  temperature  to  be  eaten,  it  i» 
fitfornte. 

Should  prejudice  prove  so  inveterate  as  tiot  to  trust  to  po-  j^|^   Vemia 
tato  grael  alone,  no  one  can  object  to  using  it  as  anauxiliaiy,  wiih  other 
mixed  with  barley-meal,  boiled  potatoes,  or  pounded  linseed  **    ' 
cakev 

The  increaae  of  nutriment  by  boiling  fannaceous  vegeta-  KcKrimcnt  t». 
bl«»  in  water  is  so  great,  that  t  cannot  refrain  from  recom-  fT?****  ^y 
aeodmg  its  general  use ;  being  confident,  thut  the  advantage 
gnoed  by  it  will  amply  compensate  fur  the  labour  and  ex- 
pense attending  the  operation. 

But  it  is  nota^i  a  food  for  quadrupeds  alone,  that  I  wish  to  Recomtneodei 
ficilitate  the   introduction  of  potato  fecula.     1  can   safely  !1^      '^ 
mend   it  as  a  very  palatable  and   nutrition!?  food  for 

And  however  the  generality  o£  my  conn  try  men  maj 

l>e  disposed  to  ridicule  the  notion  of  being  fed  upon  fwtato 
put\^  I  fearlessly  recommend  the  following  useful  and  eco- 
iMN&ical  preparation  of  this  inestimable  root* 

The  potatoes  being  grated,  or  rasped,  in  a  large  quantity  Us*ful  &  qc» 
if  «mter>  and  allowed  to  stand  some  hour:*,  the  water  may  'comical  |>re* 
tiien  be  decanted  off,  and  more  added,  which,  after  standing  potatoe*^ 
*n  hour  or  two,  may  likewise  be  poured  away,  and  still  more 
*J4<gi  if  Dccesfary,  uatil  it  no  longer  acquires  any  taste  or 

colour. 
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coloor.  The  whole  feculti  and  pulp  are  then  to  be 
mixed  together,  formed  into  small  ciikef^,  and  dried  m 
lir,  or  by  a  gentle  heaL  This  is  a  preparation,  which 
keep  for  many  year*— which  no  family  ou«jfht  to  be  with* 
and  which  is  in  the  power  of  the  poorest  fatmily  topotseaa* 
Jelly  from  U,  Half  an  ounce  of  this  preparation  wMI  ^eUtimase  so  large 
premiaiioQft.  *  quantity  of  boiling  water,  as  to  afford  a  Buffictent  meal  f«r 
any  labouring  person  in  health.  It  may  be  Bweete^^d  either 
with  molaises  or  sugar:  or  being  boiled  with  an  onion  aol 
potherbs,  and  seasoned  with  pepper  and  salt,  it  will  make  a 
very  palatable,  wholesome,  and  nutritions  soup*  But  should 
the  raw  flavour  of  the  potato  predominftte^  as  will  sometimes 
happen,  when  the  preparation  is  newly  made,  it  may  be  corj^ 
rectedi  and  the  soup  improved,  by  the  addition  of  a  litdfl 
mushroom  catsup,  allspice,  anchovy,  or  red  herring. 

If  this   preparation  of  the  potato   be  boiled  with  milk, 
sweetened  with  sugar,  and  flavoured  with   a  little  wine 


I 


Uftful  fof  ihe  upi^^   ,t  forms  the  most  nourishing  and  restorative  food^thl 

nek,  convalfti*  ■ ,  ,     ,         ,     .    ■  ,         •        ■   ,  i  . 

cent,  can  possibly  be  adtninij^tered  to  the  sick  and  com'alesceni* 

♦nfe^bled,  or         It  is  so  eitsily  digested,  that  it  soon  becomes  animaltzed, 
ctMidrcfl.  ^y^j^  by  the  iinpairi'd  functionB  of  a  debilitated  constitution* 

Thus  it  is  peculiarly  lilted  to  the  digestive  organs  of  the  de* 
ba lichee,  and  to  the  languid  powers  of  infancy.  And  I  ha?^ 
known  infants  wholly  nourished  for  months  by  this  prepara- 
tion, boiled  in  milk  and  water,  sweetened  with  a  little  i^ugar. 
With  a  larger  proportion  of  the  preparation  a  stiff  jelly  may 
be  formed,  which  acidulated  with  lemon  juice,  or  any  other 
vegetable  acid,  becomes  the  be&t  domestic  remedy  that 
be  employed,  in  every  species  of  sore  throat. 

Those  who  can  afford  it  may  have  a  much  more  elegai 
though  rather  a  more  expensive  article^  in  the  pure  fecul 
itse^V  deprived  of  all  the  pulp  and  fibrous  part  of  the  po- 
tato. This  preparation  is  so  easily  made,  that  I  hope  to  see 
it  introduced  inio  general  use.  And  I  do  not  hesitiite  to 
say>  it  will  be  found  superior  in  every  respect  to  salep,  s8go» 
arrow  root,  or  any  of  the  vegetable  preparations  of  that  kind, 
which  have  been  so  pompously  advertised,  and  recomraend- 
ed  to  the  public,  by  those  who  are  interested  in  the  sale  of 
them* 

Indeed  it  is  already  generally  known  to  laandresses  ondi 

t] 
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tbe  Qune  of  patatO'Mtarch^  and  they  are  no  strangers  to  the 

Bdhod  of  procuring  it  from  the  fresh  root;  but  the?  ar€ 

Ml  fQAciently  aware  of  the  niitnilous  property  whfch  this 

mbftmace  possesae:^.     And  it  is  principally  with  the  vti^w  of 

naakio^  it  more  generally  known,  that  I  am  induced  to  lay 

before  the  public  these  experiment*  and  observations^ 

It  wiU  appear  ludicrouft  to  many,  to  a^-ert  io  the  present  TYie  science  af 

tee  af  the  world,  that  the  Bcience  of  nutrition  is  yet  in  its  in-  ""tuition  linlt 
®  ,  koovn, 

fiiQcy;  but  truth  obliges  us  to  coufetys*  that  such  is  abso* 

lutely  the   facL     The  cause  of  our  ignorance  it  is  not  my 

tsleatioo  to  investigate. 

It  is  I  believei  a  general  opinion,  that  the  nutriment  of  Cookcfy. 
Mrfoodt  especially  the  vegetable  part  of  it^  is  greatly  in^ 
CffMcd  by  cooking.  This  is  therefore  an  art,  which  claims 
the  attention  of  the  whole  human  racif.  It  is  an  art,  so  inti- 
Ullely  connected  with  the  welfare  of  our  species,  that  it  tt 
iWliilely  esteAtial  to  its  existence,  in  a  state  of  civilize<i 
society. 

in  the  present  tottering  state  of  the  Lavoisierian  doctrine  Waier  e^co- 

•f  chemical  science,  it  is  fortunately  of  no  consequence  to  *'*^  ^^  auta- 

1 ,  11  ,  J        1  ^*oa* 

mrtatiject,  whether  water  be  a  coinpound  subatwnce  or  a 

Ample  element.  And  we  have  no  fear  of  contradiction  when 

ve  aisert,  that  it  is  essential  to  the  nutrition  of  auimab,  aa 

■tU  as  of  Tege tables. 

Wben  water  in  its  simple  state  is  taken  into  the  stomach  in  it<(  stniple 

doQf  with  aur  food,  iti*  principal  effect  in  asi^isting  digestion  ***?  ***^!1|^ 

«  pefhaps  mechanical  only,  by  giving  the  food  a  cerlahi  de-  nicalif 

|ree  of  consistence,  mobt  favounible  for  the  gastric  fluid  to 

Id  opoo  it,  and    according  to  Mr.  Home's  late  im|>ortaQt 

»¥ery,  the    superfluous  t|uaxitity   is  conveyed  iuto  the 

Uiion  by  the  intervention  of  the  spleen*.     For  as  the 

iitote  iuiemal  surface  of  the  stomach  is  endowed  with  th& 

*  Many  feaff  «(»  an  article  wis  &otd  jti  cftoUters  hf  the  n&me  of  lago 

fSMiu,  which  1  bdievs  was  cinedy  if  not  folcly  made  from  pot&to« : 

III  itftell  iuto  di£us«,  whethcf  from  prejtidtce  alone,  or  from  ne^tigenoe 

ll  pwyfing  it,  1  cannot  aaf .     I  aku  remember  the  fecula  of  potatoes  be- 

^  i||4>«afljr  recommended  as  a  sub»titu(e  for  s^tcp,  particubrif  as  ke?p* 

Riifp  as  well  as  f^r  sagop  by  a  writer  m  the  Journal  dd  M6de- 

*  See  JoarBAly  ii.  103  of  the  pre«eat  toI,,  and  p.  947  of  fol.  XX. 

power 
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power  of  producing  a  secretioa, 

of  ccNigulatin^  albiimuvnud  iluidB»  before  the  organ  i»eaai- 
bled  to  convert  them  into  ehyle,  we  have  ^ome  show  of  re«H 
»on  for  supposing  a  ctriaiii  degree  of  coasistence  in  thecon^ 
tentfiof  the  stomach  to  be  most  fa vourahle, if  not  absolutely 
necessary,  to  the  healthy  action  of  the  digestive  orgaos. 

But  when  water  is  gelatinized  by  its  chemical  combi nation 
with  fecuta  and  heat,  there  h  considerable  reason  to  believe« 
ihat  even  the  whole  of  its  particles  become  ani  mail  zed  by 
the  eflbrts  of  the  stomach.  The  importance  of  this  idea  is 
such,  as  to  require  it  to  be  impressed  upon  the  minds  of  al), 
who  wiah  to  study  the  science  of  nutrition. 

If  therefore  the  digestive  organs  have  the  power  of  am- 
maliziijg  water,  after  it  has  acq  ui  red  a  cert  tan  degree  of  cou- 
aifttencc,  by  boiling  with  farinaceous  vegetables,  or  other 
fubstances,  we  may  conclude,  thut  these  preparations  of  ve* 
getables,  which  in  the  process  of  cooking  are  enabled  to 
consolidate  or  rather  to  gelatinize  the  greatest  quantity  of 
water^  will  1^  found  to  atford  the  largetft  portion  of  nutn- 
ment,  and  are  consequently  the  most  beneficial  to  tnankind* 

It  in  from  the^e  conaiderationi,  that  1  am  induced  to  re- 
cominend  in  the  strongest  terms  of  approbation  the  use  of 
potato  fecula,  as  being  by  far  the  mo^t  economical  metho^ 
of  employing  this  inestimable  root.  ■ 

From  what  has  been  taid  above,  concerning  the  nutriment 
of  potato  istarchj  1  do  not  wish  it  to  be  understood,  that  the 
common  starch  of  the  t^hops  may  be  administered  as  foofl 
with  impunity-  For  common  starch,  after  having  unde^ 
gone  a  slight  lermentation,  which  is  sometimes  produced  by 
the  addition  of  impure  and  nauseous  ingredients,  is  still  far- 
ther contaminated  by  a  metallic  oxide>  which  is  probably  i« 
mica  I  to  the  human  constitution* 

It  is  for  this  reason,   I  wish  to  retain  the  name  of  Jtculgi 
instead  of  starchy  as  a  generic  term  for  this  vegetable  j 
ciple. 
Fecub  fmm  Reflecting  upon  the  nature  of  this  vegetable  product 

^  yarious  veget*-  considering  it  is  equally  the  produce  of  seeds  and  roots,  and 
that,  if  it  be  procured  with  care,  it  is  perhaps  equally  nutlf 
tious  from  whatever  plant  it  is  obtained  ;  whether  it  be  in  I 
fonit  of  ftjcula  from  the  wheat  of  Great  Britain^  or  ia  i 
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rf  CaflfiftTa  from  that  deadly  poison  the  Jatropha  Manihot  of 
Kortk  Amenca ;  I  was  induced  to  suspect,  that  some  ^ther 
Bntinh  vegetables,  both  indigenous  and  iiHluralized»  might 
be  rendered  much  more  serviceable  to  our  species,  than  they 
ire  at  prtMent  supposed  capable  of  becoming. 
M'lth  this  view  I  selected  the  following, 

!•  ^culus  Hippocastanumf  or  Horse  CkemuU 

Of  li)e  fruit  of  thia  tree,  freeh-gathered,  peeled,  and  skin*  Horse ehesnufi 
•ed, 
1 000  graiDs,  rasped  in  water  with  a  coarie  file,  afford 

Grftios. 

Fine  vhite  dry  fecola • •....•••••*  ^qq 

Discoloured  or  yellowish  fecula*  •*•• ••»#     32 

^ry  pulp • •• ••**-     80 

Waller,  soluble  mucilage,  oil,  and  cKtractive  mat- 
ter  « ••  68a 

1000 


Thus  yre  find  the  fruit  of  the  horse  chesnut  contains  more 
ihao  one  fifth  of  \H  weight  of  fecula,  the  whole  of  which  is 
eoorerled  into  animal  matter,  ia  the  process  of  digestion! 
Ve  inay  therefore,  in  a  time  of  scarcity,  accept  with  grati- 
tude another  ricb  and  wholesome  fruit,  which  has  hitherto 
leeft  held  iu  little  estimation. 

And  indeed  at  a  time  when  there  is  no  scarcity,  those  per- 
lUM,  about  who^e  habitations  this  handsome  tree  is  found  to 
iourish*  may  profitably  employ  its  fruit  in  the  manner  licre 
(oiui^d  out» 

2*  Quercus  Robur,  Common  Oak, 

The  acorn  aff:)rd8  a  considerable  quantity  of  fecida,  but  Aconu* 

il4»t]r,  which  is  a  dirty  light  brown,  similar  to  powdered 

will  alwuya  detract  from  its  value,  and  prevent  its  in- 

iction  to  general  use,    so  loni>  as  a  more  eleg^ut  article 

be  procured  with  equal   facility,  and   at  the  same  ex- 

However,  1  am  fully  persuaded  its  colour  does  not 

I  nutritive  property, 

iooa 
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1000  graiDs  of  ihtK  fruit  fresh  gathered^  and  ocKt  qnit 
ripe,  when  peeled  and  skinned,  aflbrd 

^ry  brown  fecula    •*••••••*«*•••••••**•*•••   \0s 

Dry  pulp •...•*•§•  p. •••#•••  •••t   150 

Wftter»  solnble  mucilage,   oi!>  and  extractiire 

matter 6$S        , 

1000       J 

3,  Biyonia  dioica,  Rtd-berried  Bryony^  or  €S  ii  U  vulgariff 
termedf  Mandrake,  M 

llii«tof  Tl€tV       This  pi  ant  y  which  is  common  in  this  neighbourhood,  has 
kerriwlbryonf,  ^  ,^^  large,  thick,  white  root,  and  although  it  is  one  of  th 
mo9t  violent  drabtic  cathartics,  which  this  kingdom  prodac 
it  may,  by  a  simitar  procrssto  what  we  have*  before  dettcrit) 
be  made  to   afford  m  very  fine  white  nutritioui*  fecula^  i 
great  ah un dunce. 

1000  graini*  of  the  fresh  root  du^  up  early  in  May,  i 

Gnuns. 

Dry  white  fecula     •«•#•»«•  w..     50 

Discoloured  recnU ....*.♦..•♦ 45 

Dry  putp ..•-     50 

Water,  soluble  macilage,  and  ej^tractive  matter  dS5 

1000 


4*  Jrum  maculaturfif  Cuckaw-pini,  or  Wake  Robin, 

_        ^  The  root   of  this   plant,  which   is  very  plentiful  in 

csdtcMr  pint,    neighbourhood,   although  one  of  the  most  acnmonioiM 
«f  vake  i0Uio*  getable*  of  Britiwh  growth,  may»  by  particular  managementi 
be  converted  into  a  very  nch,  wholesome,  palatable,  and 
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ductive  food. 

It  is  eitcellent,  eat«n  either  boiled  or  roasted,  particularlf 
by  the  latter  mode  of  cooking.     If  formed  into  vermic 
it  is  a  beautiful  preparation.     When  dried  it  may  1 
into  bread;    and  when  treated   according   to  th« 
above  mentioned  for  procuring  fecula,  a  much  greater  ^u 
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Hif  QiBj  be  obuinedy  than  from  any  vegetable  hitherto  ope* 
wted  upon*. 

1^00  ipnios  of  the  fre«b  root,  dug  up  early  io  May,  afford 
i 

Gmlm* 

Very  pure  wMte  dry  fecula 254 

nry  pulp 28 

Water,  soluble  mucilage,  and  extractive  matter  7^^ 

lOOO 

ITie  more  we  reflect  upon  the  general  difTusioii  of  this  Fftcul*  tctj 
IStritioUii  principle  throughout  the  vegetable  kiiigdonit  the  f^^^'  ^"^ 
pnter  occaaion   have  we  to  he  ierioiisly  and  unfeignedty 
Aukfiil  to  that  Almighty  Being,  whose  extensive  benevo- 
kneehaa  thu«  bountifully  placed  within  the  reach  of  man  a 
iiiftcicncy  of  nntriment,  in  every  corner  of  the  Earth  ! 


VIIL 

Simtsrki  otiMetoniie^  with  some  Ohsenmlions  on  a  Paper  £y 
Mr*  FRUDERtc  M OHS,  m  which  ihu  Suhstance  h  considered 
M  a  Variety  of  Feldspar,  By  Mr.  ToifNELiCR,  Keeper 
^  ihe  Cabinet  of  Mineralogy  io  the  Council  of  3Iinesf, 

*OES  the  mineral  mentioned  by  the  name  of  meTonite  U  welbnit** 
the  Tableau  mkhodique  of  Mr*  Huiiy  constitute  a  distinct  J^^ri^?**'* 
or  is  it  merely  a  variety  of  some  species  formerly 
rii?    Such  is  the  question,  that  suggested  itself  to  me, 
iiog  a  paper  by  Mr.  Frederic  Mobs,  lately  inserted 

f  this  pUnt  has  been  employed  for  makmg  siarch  in  th« 
from  time  iramcmortal.     Some  yeais  ago  the  ScM:icty 
I  ^ip?  m  |»f*aiMm  Uk  a  pertoci  of  that  island  for  an  account  of  the 
,  witti  a  spedmen  of  the  tUrcb. 


X««fll«l<Sc>  Mioct,  vol,  XX|  p.  165. 
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in  Ac  Ephemcndefi  of  baron  Moll*,  and  which  I  shall  h( 
attempt  to  answer. 

For  our  6r«t  knowltfdge  of  thi&  substance  we  are  im 
to  Kx«m^  de  Tlsle*     This  philosopher,  guided  by  the 
logy  of  the  fif^ures  of  their  crystals,  has  uuited  under 
name  of  jacioth,  in  the  second  edition  of  his  ioamortal  w( 
on  crystallography,  several  siibsftances,  that  now  form 
tinct  species.     These  however  he  was  far  from  eonsideri 
as  the  same,  though  he  did  not  think  proper  to  distinj 
thei»  by  different  names,  which  he  must  have  invented 
the  purpose.     In  the  description  he  has  given  of  the  h^o 
variety  of  the  jacinth  the  dioctaedial  variety  of  tlte  ipi 
nite  is  easily  fA^o^nized.     Bei»ide  its  locuhty  in  the  lafa 
Somma,  and  the  white  colour  of  the  mass«  which  are  poii 
aut,  it  is  there  said,  that  the  two  qu^dmngular  pyramids 
the  jacitithy  the  primitive  zircon    of  Huuy,    are  sepiiral 
by  a  i^sm  of  eight  unec|ual  face:!,  alternately  hescagona, 
rectangular  pamllelogrami*;    and  that  the  latter  of  thi 
pcoduciLai  by  the  truncation  of  the  edges  pf  the  prism^jK)! 
times  very  narrow  and  scarcely  perceptible,   and  at  otl 
times  more  or  less  broad,  always  answer  to  the  faces  of 
pyramids;  while  the  hexagonal  sides  of  the  prism  are 
w»ays  intermedinte  to  thest^facen:  circumstances  that  aj 
perfectly  with  die  dioctaedral  meiouite.     See  pL  6*  fig* 

Mr.  ilaiiy  has  made  four  species  of  the  6ubstau<:ri 
Bcnbed  by  Rome  de  Tlsle* 

1.     The  zircon  (the  jacinth  and  jargon  of  former  mil 
alogists),  divisible  into  an  octacdron  with  isosceles  triangul 
faces^  which  may  be  subdivided  parallel  to  planes  thai  v< 
pass  through  the  summits  and  edges  of  the  faces. 

5.  The  harmotome  (cross-stone,  crucite,  andreolite  of 
HartZi  staurolite  of  Kirwau],  divisible  into  a  rectangular 
taedron,  subdivisible  on  the  edges  coutiguoua  to  the  sum* 
anif. 

a.    The  idiocrase  (vesuvian  of  Werner,  jacinth  of  toI<^ 
canoes)  divisible  parallel  to  the   faces  and  diagoniiU  offl 
right  prism  with  square  bases,  differing  little  from  a  cubew? 

•  Ueber  Hauy*.-*  Mejonit,  von  Fried  rich  Molu:  m  the  Efemcndea  d« 
Berg-  und  Hiitt<mktind<*,  heriiiusge^eben  too  Carl  Ehienbreit  Frctbe^ 
von  Moll,     Band  II,  Licfcrurg  1.     Nurnbcrg,  1806. 
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H^    TVie  tueiooite  (Rott)6  de  Vkle*5  white  jacmth  of  Som*  m 

V)v  dh-istble  parallel  to  the  faces  of  a  right  prism  with  | 

tifuare  b^iies.     Fig.  4.  m 

lu  chmracienaing  these  species  the  learned  author  of  the  on  the  prlnci*] 
Tbwiry  of  the  Structure  of  Crystals  has  merely  applied  the  f^J^i^^*!^^"^ 
general  piiociple,  that  hn^  swerved  u&  the  ba^e  of  the  classifi-  him, 
calicm  of  the  species  in  the  system  published  by  him.     On  J 

thtf  occasion  he  had  followed  the  same  course,  as  he  had  I 

pQr»ued  when  he  sepanited  the  heterogeneous  substances  I 

«f  wbtch  the  former  mineralogists  composed  thespecie'3  they  I 

leniied  schoerl,  in  order  to  make  a  proper  distribution  of  I 

liiem,  or  when  he  demonstrated  four  distinct  species  to  have  I 

heeo  COD  founded  together  under  the  name  of  zeolite.     In 
Aarly  to  constitute  the  species  meionite  Mr,  Haiiy  has  em-  and  theTMults 
p)o}'ed  the  means,  of  which  he  has  so  successfully  uvniled  ^^en'^'^ji thrall* 
kim^elfto  n^ed  those  useful  reforms,  for  which  mineralogy  is  adopted. 
imjf  bted  to  him,  and  the  result  of  which  has  been  a  more  pre-  ^ 

I  iition  of  species,  u  ith  a  more  regular  clasi^ifi cation  of 
1  ,     The  title  that  memnite  has  to  be  admitted  into 
lie  iTfttem  a4  a  species  therefore  is   equally  incontestible 
lith  those  of  several  other  species  established  by  the  same  1 

fmUeiiiafti  and  generally  adopted.  " 

Amoivii:  tho4H?  who  come  to  study  the  mineralogical  col- What  b  the 
ketioo  of  the  council  of  mines,  which  adds  to  the  means  of  wmierVm. 
Affirmation  derivable  from  the  number  and  variety  of  its  tern? 
Ipecimens  the  advantage  of  being  able  to  compare  the  me*  < 

■|d>  of  two  of  our  greatest  masters,  several  have  put  to  \ 

^■riie  following  question:  '*   What  species  in  Werner's  I 

HIra  corresponds  with  that  which   Hauy  has  desisjjnated 
Of  tfie  name  of  meionite?"   Hitherto  I  bad  been  unable  to  *' 

nsarcr  tilts  question,  notwithstanding  the  pd'm^  I  bad  taken 
proctire  the    printed    or   manuscript    syllabuses    of  the 
logical  le*:ture8  deUvered  at  Freyberg.     On  the  one 
i  could  pot  suppose  that  the  meionite»  which  is  at  pre-  1 

m%  lu  be  found  iu  all  public  and  priv^ate  collections,  should 
e  wanting  in  that  of  Mr.  Werner;  and  on  the  other  hand, 
i  tlie  series  of  famil  es  g  ven  by  tha  illustrious  professor, 
ito  wh  ch  are  adopted  withou  any  change  ol  name  several 
jecicaeilablished  by  the  celebrated  professor  of  the  Museum 
t  Natural  History  at  Paris,  there  was  no  mineral  that  I 
,Vau  XXL— Nov.  1808.  O  coujd 
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coulfl  take  for  the  subiitiuice   in  quest  ion,     1  romametl  m 

tins  Miicertiiiiity,  till  1  liiid  re:id  tUc  paper  of  Mr.  Mohs,  m 

ffc  fiitpect.^  it  which  we  are  ii)forineti,  that  Mr.  Werner  bad  wot  yet  adopted 

2J**°J*]7*^'**  the  meior*iteof  Ilaiiy  as  a  ilihtmct  species,  saspectiug  it  mny 

be  nothing  more  tbuo  a  i^irnple  vavitty  ut'  ftldupar.      Now  ihc 

object  oftbiH  piiper  is  to  deiuouslrate  the  reality  of  what 

but  a  simple  conjecturt^  oa  the  part  of  a  iiatyrulisit,  w\ 

ki40W6  when  to  doubt,  and  when  in  decide.     Ou  reading' 

with  that  double  attenliout  winch  tlie  name  of  Werner  lu 

the  talents  of  Mr.  Mohs  would  iKilurully  iniipire,   I  felt  i 

s|»ite  of  myself  the  regret  of  not  beitig  able  to  embrace  tl 

Biiiiie  opinion    respecting  the   nature   of  the   initieral   t 

forms  the  bubjeet  of  the  present  paper. 

They  do  not  Mr»  Mohs  adniitb,  that  the  eliurueterb  taken  from  iigi 

'  exhibit  great  diftorences  between  the  meionite  and  the  Tel 

spar;  and  he  cordesses,  that  these  difi'erences  are  little  ca^ 

bnifupinwed     y^  gf  beiiit;  reconciled  :  but>  as  he  thinks  it  not  altogelii 

to  berthluLible  ,  ■•  i  i  i       i>  --     t  - 

tooiieewm-      impossible,  to   reduce  tlie  tornas  oi  the  mejiouite  to  a  v 

moil  ft>ri]>.        simple  foirm»  which  he  has  observed  in  the  series  of  ft 
presented  by  feldspar,  he  ha-s  Battered  himself  i^ith  beii 
able  to  justify  completely   the  suspicion  of   Mr.    VVerni 
The  geometrical  form  in  wliich  he  giveis  the  proofs  allt-g< 
in  his  patJer  has  enabled  me  to  combat  them  with  the  san 
tveapons.      i  appeal  therefore  to  these  geometrical  reasoi 
'vrhich  are  employed  with  tlie  more  propriety  in  the  pi 
cane,  beeause  it  is  only  by  the  help  of  the  nicest  preclsioa 
tliat  an  able  hand  Itas  traced  the  li ne of  dem^ii cation  betw(i 
the  meionite  and  other  speties  of  the  mintml  kingdom. 

A  specie*  can        it  is  a  principle  generally  admitted,  even  by  the  confessii 


of  Mr.  Mohs*,  thai  in  a  mi n end  species  there  can  be  by 


hjve  but  one 
primUive  form, 

ancliisin*e-      one  primitive  form,  ami  one  single  form  for  its  integi 
fhTLmc^''"^''  molecules.     To  prove  therefore,  tltat  the  ineionite  earn 
be  a  variety  of  feldspar^  it  is  su^cient  to  demonf^trate,  li 
tbe  primitive  form*  and  integrant  molecules  of  these  19^ 
mineials  are  verj"  ditterent 


•  "  Ef  Ut  ein  gruiulsatj;  dass  in  eii^ier  gsittuaR  nur  cme  kerxifestalta  md 
nur  eiae  imcgdreadcs  motecul,  vorkominen  koennen  ;  and  4cr  orictof- 
Host..  ..traeift  kein  bedcnten  diescn  griiiids&tx  jn  seiner  votlen  aH::e- 
nioinbeic  gel  Ten  iu  lASicn.*'  Ephemerides  of  Baron  Moll,  Vol,  II,  Pirt 
l,p.  15,  1806. 
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The  primitive  form  of  ilie  fcldbpar,  acconllng  lo  Haiij*,  PnmitlTc  form 
iiao  obliqui.*  angled  parjfldo|>nje<lDn,  in  which  the  ani;le  of  **^*  ^'^^P*'^' 
»ricietic4r  betweeu  M  and  P  is  of  tJO"*,  that  l>etweeii  M  and  ^ 

T  uf  \iO**»  and  thai  bi  tweeo  T  and  P.of  I U"  es'  17  '     See  V 

10  fig.  1  Uiia  sulid  represented  in  the  jmsitinn  given  it  by  Mr.  ■ 

Mttho  bitn^elf,  ua  bi^inj^  fuvourable  to  the  compariaon   lie  ■ 

iwib  s  af  the  two  sMb.^^tances.     Mr.  Hauy  ohNervee  in  bis  fl 

t/mttse*  it  lb  true,  thai  the  beetious  puralUl  to  M  and  P  are  ^| 

wfj  clcikT,  and  very  easy  tu  obtain  ;  while  that  parallel  to  T  -H 

fttn|»ly  shows  itself  by  a  changcuhlenebs  of  colour  in  a  blron»j  H 

li^ht.     Since  the  publieation  uf  this  treutiitc  however,  this  >  fl 

gentiecnau   ba^j  obtained  from  the  feldspar,  by  nafchanieal  H 

dtnnon>.  nuclei  presenting  the  joint  parallel  to  T  in  a  very  fl 

demf  and  decided  manner,  which  he   lia^  publicly  shown  m  H 

his  Ule  courses  of  lecture^^  and  some  of  which  be  has  dis-  fl 

tnbuted  iiQion^  his  aaditor^i.  ^ 

.The  prittiitive  form  of  the  Feldspar  once  thoroughly  as- Cati  ihf  forirn 
rettaioed,  it  remains  to  be  kntmn^  whether,  setting  out  from  ^f**i*'meloHT(tt 
this  nucleus,  we  can  obtuin   by   the  laws  of  decrement  the  a iiv  decrciueQ*t 
ft^rtfkb  of  the  meiouitc.      But  the  mere  inspection  of  the  ^*''*^* 
cryBlaU  Hhowt*  at  once  the  impoj?aibility  of  this.      In  fact,  the 
meianite  has  the  four  faces  of  its  summit  equally  iucJined  ^ 

t<^€»cb  other  and  to  the  lateral  faces*     Now  this  sym met ry  fl 

\3  iticompatibte  with  any  primitive   form  but  a  pri^^m  with  H 

iqoare bases »  as  in  the  mefiotype,  or  a  rectangular  octaedron,  *■ 

U  ia  the  ztreou  j  both  which  species  exhibit  iorras  analogous 
taibosc  of  meionite,  but  with  different  incidences.     It  is  al-  ^m 

toother  tiie   reverse  with  the  forms  of  the  feldspar,  which  ^| 

hear  in  some  sort  the  impression  of  the  irregulavity  of  their  H 

primitive  form  in  the  want  of  symmetrj^  of  the  faces  arising  9 

on  parts  biiuitarly  bituate.     The  following  details  appeared  to  V 

me  necessary,  to  place  this  proof  in  ii  clearer  ami  stronger 
Vight. 

Fig.  a  rcprejienU  one  of  the  forms  of  feldspar,  in  which  '^'^^  crystali 
the  f«c€3  M»  P,  T  of  figure  1  are  preserved,  and  the  face  O  uulJ27Zl. 

F  poittioa  ulc«a. 

results  from  the  decrement  -^  according  to  the  position  the 

O  2  nucleus  ^ 


L 


The»«  do  not 
agree. 
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tiucleus  has  here.     Mr.  Moh^  has  chosen  thi^  form  ub 
all  tho««  of  the  feldspar,  as  being  the  simplest,  and 
calculated  to  lead  to  the  object  he  bad  in  vit  w,  the  reduction  J 
of  the  forms  of  the  meioiiite  to  tliose  of  the  feldspar.     Oil 
the  other  hand  fi*^.  4  represents  the  dioctHeclral  nieionite.   It1 
now  remains,  to  compare  these  two  forma  together ;  and  thi»> 
I  mast  apprise  the  reader,  is  the  essential  point  of  the  dii* 
ciission.  " 

Mr.  Mohs,  havinjj  measured  the  angle  <^f  incidence  ht^ 
tween  T  and  P  in  the  crystal  of  J'eldspar  tig*  3,  found,  thrf 
it  agreed  mfinifestly  with  that  hetween  /  and  M  in  the  dioo* 
taedru!  meioiiite,  fi^.  5*  In  fact  we  find  by  calcnlatioa  i] 
difference  of  21'  only  between  these  anglc:^;  the  first  bein 
111" 28',  the  second  111"  49*  But  ou  proceeding  with  th 
comparison,  instead  of  evident  resenihlance^i,  we  have  no 
thin^  but  striking  differences.  For  instance,  the  angle  i 
incidence  between  /and  each  of  the  two  sides  M,  M,  is  th 
same;  while  that  between  T  tindM,  ^^.  3,  d*ifer3  8**32*frotl 
that  between  T  and  P,  since  it  is  of  1^20"*  On  the  otli« 
hand,  the  ani^le  between  O  and  M  is  of  ll6*  21  ,  and  that 
between  O  and  the  face  opposite  to  P  is  of  124°  IS;  yet 
each  ought  to  be  of  11 1°  49'  for  the  form  of  the  metunite  to 
agree  with  that  of  the  feldspar.  It  i^  the  same  with  all  the 
other  faces,  that  can  arise  on  the  edges  or  angles  of  thefuce 
T.  Inhere  are  none  similarly  situate  but  the  faces  analo- 
gous to  M  and  S,  fig.  5,  the  angles  of  incidence  of  which 
are  90**and  135*.  But  this  is  only  an  accidental  resemblance 
owing  to  the  symmetrical  position  of  the  lateral  faces  intto 
I  wo  nuclei:  otherwise  we  might  say,  that  feldspar  is  an  ors 
of  oxide  of  tin,  since  the  same  angles  of  incidence  are  foundj 
on  the  prism  of  the  latter.  Ah  to  the  essential  difference 
between  the  summits  of  the  er^'stals  of  feldspar  and  thoii^ 
of  the  crystals  of  meionite,  this  is  owing,  as  has  alreadj^ 
been  observed,  in  a  want  of  symmetry  in  the  positions  rf 
the  bases  of  the  nut'lens  with  respect  to  the  lateral  facef« 
which  does  not  allow  the  faces  produced,  in  consequence  of 
the  laws  of  decrement,  to  preserve  that  regularity  with  re- 
spect to  each  other,  which  appears  in  the  terminal  fuccs  of 
the  dioclHcdr^tl  meiooite. 
The  mcirtijife        ^^  ^^^  ^^^^^^  ^^^^^  ackiiowledging  with  BIr.  Mobs,  that  we 
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jpieet  with  no  crystalliae  face  in  the  meiotiite,  the  inclination  notdeducible 

of  which  doefi  not  occur  ttmong  the  forms  of  ffldspftr,  we  ^^j^^^  form^of 

will  venture  to  request  timt  geutleman,  to  cndt*avour  to  de- feldsiiar.  ■ 

five  the  fijjure  of  the  diocttifdral  mtriouite,  repn^sented  fig.  1 

r^,  from  the  primitive  form  of  the  feljapar,  so  that  the  aiigleji  9 

i  of  iiicidence  iit'tweea  oil   ihe  cotttiguooK  ftices  shall  u^iee  ^ 

I  exactly;  I  say,  exactly,  for  iti  such  cases  every  thing  de-  9 

rpends  on  precismii;  and  he  will  aooii   convince  hitusclf  of 

the  impossibility  of    succeeding.     Now    this  consideration '^^^*  ^^cidei 

alone  is  sufiicieat,  to  set  a^jide  for  ever  the  idea  of  uniting  the 

r^eionite  with  the  fcUUpar,  and  decides  the  question  beyond        '  ■ 

^dispute.  ^ 

f      The  author  of  the  memoir,  after  having  asserted,  that  all  Difference  a ii- 

[the  facet  of  Uie  meionite  may  exibt  iu  the  feldspar  \\ith  the  f'^jti^dbyMr. 
r  *      ,.       .  ...         1         ,  ..      .\  Mohs  to  cr- 

Mme  inclinations,  finding  that  the  angles  ot  incidence  men-  tours  in  mca» 

Intoned   by  Mr.  Ilaiiy  differ  evidently  from   each  other,   as-***'"*"K- 
f/Cribes  this  difference  to  erroursin  the  goniometer,  and  a  want  _ 

yof  agreement  in   the  data;  and  he  leaves  it  to  the  skiUul  J| 

forj'ctometer,  to  remove  the  diflicnlty  that  this  want  of  har- 
itDony  presents.  But  the  crystal  tog  rap  her  finds  nothing  here  But  the  (mm 
to  reconcile,  since  every  thins:  ^s  regular  in  each  of  the  two  **^  each  is  ro* 
eryatalline  fonu».  The  incidences  of  the  faces  have  that  re-  mid  apret^ble 
nation  t^  the  primitive  forms  proper  to  each  species,  which  to  *h«  theory. 
I  Cftlculation,  agreeing  with  observation,  indicates  in  a  precise  ■ 

manner  by  virtue  of  certain  laws  of  decrement.    If  the  angle  m 

^tf  incidence  between  T  and  P  approach  that  between  /  and  M 

JH ;   if  those  between  O  and  M  and  O  and  P  differ  from  the  9 

rlalteTs  as  veil  m  from  each  other;  it  is  because  the  form  of  .^ 

jUie  integrant  molecules  and  the  laws  of  decrement  require  m 

lit  These  laws  have  been  determined  with  the  more  cer, 
^tainty,  as  there  has  been  no  difficulty  jn  procuring  well  de- 
toed  crystals  of  feldspar  and  meionite.  They  who  ^re  Mllly  m 
acquainted  with  the  theory  of  Haliyi  and  at  the  same  time  B 
.Icnow  the  precision,  with  which  he  applies  it,  see  no  difliculty  fl 
[  iu  the  case.  They  know,  that  the  angles  are  rigorously  de-  •  ■ 
tem)iued  by  calculations  founded  on  certain  laws  of  decre*  I 
loent,  the  truth  of  which  is  in  turn  coofirmed  by  the  agree-  ■ 
rat  of  ^bficrration  with  calculation;  and  they  require  no^                  I 

XBOfC*  ^ 

One  example  will  be  6ufficieut«  to  give  an  idea  of  the  ac- InrEneeoftlm 

curacy 
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nicety  of  Mr. 
Hauy'i  niea- 
iurcmeiLti. 

Dodecaedrnl 
■ulpbutet  of 
iron« 


Not  the  regu- 
lar d'idecae- 
drori,  as  sup- 

ner  and  L'Ule, 
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curacy  of  tlie  measyres  j^vftj  in  the  work  of  Mr,  Haiij'.  It  li 
in  p.  39  of  the  firdt  volume  of  his  Traite  de  Minaakgie, 
Among  the?  tiumber  of  forms  exhibited  by  sulpburet  of  iron 
may  be  observed  the  dodecacdrou  with  pentagt>nal  farp^t 
ThiA  crystal  is  divisible  parallel  to  the  sides  of  a  cube;  which 
is  the  form  of  its  nucleus,  and  at  the  same  time  Ibnt  of  tfi 
integrant  molecules,  which  perform  the  functions  of  suli- 
tractive  molecules.  On  each  face  of  the  primitive  cube  two 
simultaneous  decrements  are  supposed  to  take  place  in  tli*? 
additional  Ittmioae;  one  of  two  rows  in  bread  tb*  siting 
out  from  two  opposite  edges;  and  one  of  two  row?  in 
heii^ht,  setting  ovit  from  the  other  two  rd^rr"*  of  ihc  %mnt 
face.  The  decrements  that  take  place  on  the  faces  conti^- 
ous  to  the  nucleus  follow  the  same  laws*  and  in  directions 
crossing  each  other,  so  thut  the  slower  decrement  on  one  face 
answers  to  the  more  rapid  decrement  on  that  contiguous  to 
it*  The  nature  of  the  decreraeiils,  addt^d  to  the  directli 
of  the  lamina?,  gives  rise  to  a  new  polyedron  ;  the  faces 
which,  becoming  levxl  with  each  other  in  pail's,  are  redui 
to  twelve,  instead  of  twenty-fbur.  The  sulpha  ret  of  iron  has 
assumed  the  Ibrm  of  a  dodecacdron  with  pentfi^ooal  faci 
But  it  is  possible  to  conceive  an  infinite  number  of  tin 
dodecaedra,  by  varying  the  respective  angles  of  incidetice 
the  contiguous  pentagons.  What  then  is  the  dodecaedroti 
the  sulphnietof  iron?  is  it  the  regular  pentagonal  dodecae- 
drou  of  geometricians?  So  two  learned  natural  philosopKerSj 
,  Werner  and  Rome  tie  Tlstc  thought :  but  it  is  strictly  de- 
monstrated by  aigebra,  that  such  a  polyedron  cannot 
from  any  law  of  decrement-  The  angle  of  iticideuve 
tween  two  contiguous  pentagons  at  a  given  edf^  common 
both  alone  determines  all  the  other  angles;  and  it  is  dera' 
strated  algebraicalhv,  that,  in  the  case  of  decrement  of  wW 
we  are  speaking,  this  dngle  must  be  12b**  5^'  i".  Now^ 
measuring  with  the  goniometer  the  angle  that  Ofx^OTs  in 
ftulphuret  of  Iron,  it  is  found  to  he  nearly  }27^*  alid  (n 
this  agremeut  of  the  calculation  with  what  is  tictually 
served  1  ihfer»  that  the  existence  oT  Ihe  law  of  decremeiif 
confirmed.  Such  is  the  rigorous  mtthod,  in  which  Mr. 
Haiiy  constantly  proceeds,  when  he  applies  his  theory  to  th« 
itructure  of  crystals,  to  determine  species  in  miueratogy. 

IL     Mtwnite. 


I  to 

has 


1 


om   TUB   MEIOKITE.  l99 

1 1.     Mefonite* 

Mr,  Mohs  has  attempted  to  mine  douhts  n'spectlnf;  the  Melonite, 
pfiiuitiv*  farm  of  the  meionite,  whtdi  he  is  desirous  of  as- 
wmilnting  with  that  of  the  ffld^pur:  bitt  recent  observations 
ttade  Of  I  tpecimeDS  lately  brouglit  from  Veuiiviu*,  very  vvell 
ourked  and  of  a  good  size,  have  confirmed  the  angles, 
both  of  the  primitive  and  ^secondary  forms*  to  be  the  same 
•I  given  by  Mr,  llauy  iu  his  TreKtiae  on  Miuerulojiry.  Thii 
gentleman 9  havins^  broken  crystaU  of  this  substance,  bus 
perceived  joints  parallel  to  tlie  base,  the  poisition  of  which 
Wit  at  first  merely  conjectured.  These  joints,  it  is  true, 
are  not  to  clear  a*  the  lateral  joints  ;  but  this  is  appreeable 
to  the  theory,  which,  giving  a  more  extensive  surface  to 
Ike  b€ttc«  th  «n  to  the  Aides,  explains  wliy  the  sections  pamU 
IcI  to  the  ba»es  are  les«  easy  to  hit  upon  than  thoise  of  the 
side*,  where  the  points  of  contact  are  fewer. 

I  hare  yet  compared  the  meionite  with  the  feldspar  only  Other  charac- 

10  re*prct  to  form ;  but  there  are  other  characters,  such  as  ^'^^^^^^'^j'^;;'™ 
-"  ^  '  employed  by 

ii|ferific  gravity »  hardn»'8S,  lustre,  fusibility,  &c.  Tlie  uie-  Hatij. 
thod  of  Mr.  Haiiy,  which  U  not  purely  orictometncal,  far 
&0II1  e¥rladiag  these,  calU  them  in  to  the  aa&istance  of  the 
georat*trical  characters  in  deterraining  the  specteii.  Now 
Mr*  Mobs  says',  if  tlie  crystalline  fortut  appear  to  militate 
ig»inbt  the  union  of  the  meionite  with  the  feldspar,  the 
other  characters  taken  together  will  not  allow  us  to  pail 
them;  otherwise  the  method  ceases  to  be  natunl,  since  it 
lepifmtea  what  nature  has  united. 

I  shall  not  stop  here  to  discuss  the  greater  or  less  resem-  Tli»  rtiem- 
Uaoce  ascribed  to  the  physical  or  chemical  characters  of  p^^^j^j^o  g^^^*^ 
tlie  meionite  with  those  of  felds^par;  a  resemblance,  which  asserted, 
does  Dot  appear  to  me  so  great  as  is  baid;  for  on  the  oue 
hand  the  meionite  is  strongly  scratched  by  many  pieces  of 
fddspar*  and  on  the  other,  the  latter  does  not  melt  before 
the  blowpipe  like  the  former  with  ebullition  accompanied 
by  a  hiastfig  noiae,  as  has  been  observed  by  ]\1  r.  Lelievre, 
member  of  the  council  of  mmes,  who  is  known  to  be  very 

*  Pace  16  oT  tha  pap«r  already  quott^i. 

expert 


OV   TRE   ME10HITE. 


The  form  alone 
sufficient  to 
decide  th« 


^rinc1{iW  of 
Haiiy*t  me- 
thod. 


The  feometn- 
cal  chAracter 
not  ncccjsary 
to  the  student: 


Coodigflon. 


expert  in  this  Itirid  of  proaf.  In  the  present  case,  the  cFTah 
racter  borrowed  from  the  form  h  sii  Hi  dent*  In  fact,  ac- 
cording to  Mr.  Mohs,  only  one  primitive  form  can  exist  in  tm. 
Bpeciet :  but  the  primitive  forms  of  the  feldspar  and  the 
meionite  are  disting-uished  frona  each  other  in  all  the  forra!* 
with  which  we  arc  acquainted  :  their  dimenMons  have  beeo 
ascertained  by  a  rigorous  theory,  the  accuracy  of  which  is 
proved  by  the  agreement  of  calculation  with  experi^nc^. 
These  alone  thertdbre  suAice  to  di^trnguish  the  species:  if 
they  did  not,  they  might  agree  with  other  species,  the  forms 
of  which  would  be  differeot,  and  thea  one  species  would 
have  two  different  forms,  which  h  contrary  to  tha  hypothe* 
sis,  and  implies  a  coiitradictioii.  Here  we  see  clearly  what 
distinguishes  the  method  of  Mr.  Haiiy.  It  is  founded  on 
the  sraallest  member  of  characters  possible.  That  which  ii 
taken  from  geometry,  which  is  precii»e,  is  always  employed, 
and  frequently  alone.  When  the  primitive  form  obtained 
by  mechanical  division  ia  a  limit,  that  ia  to  say,  a  regular, 
or  at  lea»t  a  symmetrical  solid,  some  other  character  must 
be  added,  iioce  it  may  ngrec  with  several  species.  How- 
ever, jt  is  not  necessary  to  determine  the  molecule  of  a  mi* 
neral,  in  order  to  find  to  what  <«pecie8  it  belongs*  This  is  a 
labour  reqoisite  only  to  the  author  of  the  method,  who  can- 
not employ  means  too  precise  for  the  deter  mi  nation  of  spe- 
cies. He  whose  object  is  merely  to  ascertain  the  species  of 
a  mineral,  will  find  in  the  method  of  Mr*  Haiiy  more  ma* 
nageable  characters,  that  will  guide  him  to  his  end. 

From  the  details  into  which  1  hare  entered  it  will  be  eri* 
dent  to  all,  who  are  acquainted  with  the  theory  of  Mr<  Hauy, 
that  the  forms  of  the  raefonite  are  incompatible  with  those 
of  feldspar,  ihat  the  integrant  molecules  of  the  two  difler 
essentially  from  each  other,  and,  in  fine^  that  these  two  sub- 
stances ought  to  remain  separate  in  the  mineralogical  sys« 
itm. 


J 


TSi 


Meihod  of  Jtndijig  the  Quaniit^  of  Refrucihn  from  the  Dh^ 
tunce  and  Altihtde  of  two  knoivn  Stars;  and  of  soh*ifig  b^ 
Cvmtructlon  a  Problem  in  Spherical  Trigonometric .  In  a 
Later  frum  a  Correspondent, 


SIR, 


To  Mr.  NICHOLSON. 


X  HE  foUowmg  method  of  finding  the  qnatititj'  of  the  re-  New  mcthrtd 

fra^tioa  by  observinK  the  dlbtutice  aod  altitudes  of  two  known  ^     "  i"^  r  * 
-  "  qiTuiuityal  t^ 

frtars  i«i  us   far  as  1  know,  new :  and  as  it  seems  to  po»«esB  fractloa, 
tome  advantages  over  the  common  inethodK*  1  will  veutare 
to  ref]0»t  its*  insertion  in  the  Fhilosopliical  JournaU 

Let  Z,  PI,  VI,  fig*  8,  be  the  zenith,  S  and  X  the  appa^ 
leotf  s  aod  x  the  true  places  of  the  stars* 

Let  d  he  the  difference  between  their  true  and  appa- 
tent  distance ;  then  S  5  the  refraction  of  the  star  S  —, 
d  A  tanEr*  Z  S  X  «os.  M  S  X  cos,  M  X 


S.  S  X  X  rad,^ 


JDemonst  ration* 


It  b  evident  that  d(  =  ^m-\-Sn]  — 
cos*  Z  S  X  S  J 


_  COS.  Z  X  X  X  J  4-  DemonstrttJw. 
rad. 


(x  m  and  J  n  being  perpendicular  to  S  X) ;  but 

Si:X*::tang,ZS:tang.ZX.'-X^zil^iii2%^; 

tang.  Z  h 

beoce  by  substitution  we  get  rf  rr  S  *  X  "'*'''  ^  ^  ^  ^""H^: 

tang.  Z  b 

ZX  +  cos*  ZS  X  tane.  ZS     ,  ^        cotang.  ZX 

— — r ;  but   cos.  X  — °-— — 

X  »d, 

X  t«ie,  MX,          ^       cot.  Z  S  X  tang.  M  S    , 
—J- — 2 and  COS.  S  =  — ^ g — - — ;  h 

by  »iibstitution,  d  :zSs  X  — ^ Z'S    '  ^^ 

mm  of  tang. :  S,  of  sum  ; :  rad.^ :  o  of  cos.  i«  e^  tang.  M  X 
^  t*Dg.  M  S  :  S.  S  X  : :  R*:  cos,  M  X  X  cos.  M  S  ;  hence 

d^ 


ence 


002  ^^    ECFRACTIO^,   kc, 

S  *  X  S.  S  X  X  rad> 
c'ov*    M  X    X    cos*   M  S    X    tanj^, 
ti  X  taTii^>  Z  S  X  COS.  MX  X  COS.  M  8 
rad.'  X  S.  S  X 


Z-s  «^*^  ^'=' 


Q,  E.  D. 


CKoicc  of  the 


At' vantage*  of 


Tlie  stsrs  should  be  chosen  so  as  to  make  the  angles  S 
and  X  acute^  as  the  cos,  of  an  obtuse  angle  would  be  ne- 
gative. I 


The  ikI vantages  which  this  method  seems  to  possess  over 
tho%e  which  are  already  in  coieoion  use,  are,  1st,  that  only 
ane  obsen^ation  is  required,  a«  the  refraction  may  vory  con- 
siderably in  the  interval  between  two  observations;  and  -^d, 
that  it  dot^!i  not  require  the  latitude  to  lie  knowti,  and  that 
the  observation  may  be  tuken  ut  Bea  with  the  instrumeDts  ii1<« 
ready  in  common  use  for  lunar  observations, 

PtoWem.  The      The  following^  method  of  solving  by  construction  a  prf>- 

tirsTuiinJlc     ^1*^"^  ''^  spherical   tri*^onometry  may  possibly  be  ncw>  and 

g'fTCQ  to  Tind  iii  wortti  your  inftertiou. 

•"«!«*-  (Ji^^en  the  sides  of  the  spherical  triangle  ZSX,  to  find 

an  an^le  Z,  Let  M  I  and  M  V  (B^,  7)  zz  the  secants  of 
the  sides  Z  S  and  ZX,  including  the  required  Z,  take  the 
Z.  i  M  Y  z=i  the  remaining  iiide;  let  I  Z ,  Z  V  ^  tanojent* 
of  the  sidcji  Z  S  and  Z  X,  and  the  Z  I  Z  V  wdt  be  -  the 
vcquiied  Z  Z, 

ZtcmoHSiratitm,  * 

DtmiMiitriiion.  Let  M  (fig,  6)  be  the  centre  of  the  sphere,  join  M  Z,  M  S, 
IM  X  ;  draw  Z  T  and  Z  V  tangents  to  Z  S  and  Z  X ;  henct 
M  T  nnd  M  V  are  the  secants  of  thoj^e  side^,  the  Z  TZ  V 
—  S  Z  X,  and  the  Z  M  =  the  side  S  X,  Hence  supposing 
the  triangle  TZ  V  to  come  into  the  same  plane  with  TM  V, 
the  two  triftugles  will  coincide  with  fig.  7* 

Q.  E.  D. 

I  xienston  of        It  is  evident,  that  the  cases  of  two  sides  and  an  included 
the  p^rolilcm.     gQg^ie  being  given  to  fmd  the  third  side,  and  of  two  angles 
and  the  side  included  to  find  the  third  angle,  may  be  solred 
by  a  similar  cou!«trnction. 

V0iir«i  Ike, 

J.  R 


I 


Ji 


r 


Jtrtieeautn^  Atatam/  . 


mk 


V£ltAl£  ii&ni^. 


£tf/y  AceauuL   of  an  Aldiness.      In  a    Ltiier  from  Jonsi 


SIR, 


To  Mr.  NICUOLSOK. 


I 


\  examining  liitdy  one  of  the  earlier  volumes  of  the  Tlu-  Early 
Icrtoi  hicitl  Transactions^  1  meet  wilb  the  folloAV!n«T  aixoiyit  pf  ^  ^t-^n^Al^*** 
of  iiu  tilLino,  which,  su  tlic  mbject  has  lately  engaged  your 
itteatioo,  I  hitve  transcribed  for  iu«ertiou  in  your  Journal. 
it  may  be  thou^lit  curious,  bolh  as  being  pirhaps  the  piir- 
!ie*t  account  ou  record  of  this  peculiar  variety  of  the  Ini- 
wiia  ^pecies^  and  a1»o  as  furnishing  another  example  of  its 
Recurrence  in  u  femsile*  It  is  taken  fmin  a  paper  on  mon* 
'Hers,  in  the  ^^th  volume  of  the  Transactions,  for  the  yeari 
1706,  and  1707,  be^trinj^  the  following  title,  **  De  moii- 
«tris,  quosi  raonstris,  &  nionstrosis;  itrm  de  serpenlibu«, 
"  k  Phillippensibus,  ex  M.  S.  R.  P.  Geo.  Jos.  CanieUi. 
"  Communicavit  Dp  Jac,  Petiver,  Pharmacop.  Lond.  & 
"  S,  R,  S/*  It  19  divided  into  sixty-nine  sections,  each  of 
ulijch  contains  a  nttrrative  of  some  uncommon  or  monstroui* 
production.  The  account  of  the  ulliino  is  plucpd  under  the 
head  of  *•  Monstra  quae  exist  chant,  A.  D*  17OO  in  insula 
Catanduen/*  *•  Aibinam,  Hispanis  A 1  bin  no,  vidi  Manil- 
la; erat  pnella  decennis,  (proles  Morenoium  pnrentuni, 
*••  qtti  coloris  sunt  fuliL^^inosi,  sed  capilliiio  protenso)  albcdi* 
*' JM  extraordinarice  Ik  iniolitse  in  admirationem  trahentis^ 
*■  k  motjslruoste,  capSlli  aureoli,  solem  ac  lucem  invito 
^  feren^.  Causam  vulgus  non  phaijtasis  sed  lunfle  iofluxui 
**  tnboil*.'' 

•  •*  MoDsien  existing  in  ilic  year  1 70C^  in  ihe  island  of  Catandu* 

••  I  tkvt  at  Manilla  an  albme«Sy  called  by  the  Spaniards  an  atbtn  nr^,  J^he 
Wumgirf  ten  years  of  agp,  iha  daughter  of  negrell^  parents,  who  are  oft 
tooty  complexion,  urilh  very  long  hair.  She  had  ^^n  extraordinary,  un- 
^ficinaiOii|  wondcffu),  and  unnatural  white  fikin,  goldeo  halY,  and  wa^:  im* 
|0lMlt  af  iQflallliiie  or  light.  The  common  people  ascribe  thi%  not  to  the 
lasa^Inuioa  of  the  motlier^  but  to  the  iaQuence  of  the  moon.*^  C. 

If 


Olf  THE   0O€TllN1£ft  OF  CftAWCm. 


ir  we  except  the  coticUidtng  hypothcRis,  the  accotint  is 
probably  correct ;  the  extraordinary  whiteness  of  the  skin* 
Bod  the  great  sensibility  to  light,  are  well  characterized^  and 
precrsely  resemble  what  fall  under  our  own  observation.  It 
is  indeed  upon  the  antecedent  probability  of  the  narration* 
and  not  upon  t!ie  crediV>ility  of  the  narrator,  that  we  are  to 
ground  our  belief;  for  many  of  the  stories  are  palpably  false 
*nd  fabulous.  The  following  maybe  taken  as.  a  specimen. 
Ej^twocdSnaTf  A  white  woman  brought  forth  a  child  t lie  colour  of  a  negro ; 
,    "■*•  the  pruderit  midwife  suspecting  it  to  be  tlie  effect  of  some 

unsatisfied  longing  of  the  mother,  found  upon  inquiry,  that 
she  had  longed  for  some  ^ardioes  (a  peculiar  kind  of  fi»h) 
that  she  had  seen  eaten  by  a  blaqk  woman »  Ttiking  there- 
fore the  bones  and  remains  of  the  fieh,  she  rubbed  thera  over 
the  mouth  of  the  infant,  and  immediately  the  dark  colour 
was  removed,  and  a  white  complexion  produced^. 

I  am,  Sir» 

Your  obedient  Servant* 

Cht/ton-SqHare^  Liverpotyf^  J.  BO  STOCK. 

Oct.  2il,  1808. 


Remarks  an  the  Doetrinejt  rf  Chance^  in  Answer  io  Opsimotkt 
in  a  Lelier  from  W.  Saint,  Esq, 

^  To  Mr.  NICHOLSON. 

'  SIR,  Woolwkh,  Sep.  I9,  1 

JL   Read  in  the  91st  number  of  your  Philosophical  Journal 
the  letter  of  Opsimath,  containing  his  **  scruples  as  to  tbt 

*  lam  todmcd  to  think  iliis  account  not  xUogether  fabulous,  ihough 
tht  assigned  cause,  atid  the  remedy  prescribed,  are  both  palpably  ab»urd. 
In  some  histftncci  of  difficult  labour,  the  face  of  ibe  chikl  u  so  black,  lips 
sidled,  ajid  uo-JC  flaiteoed,  thai  when  born  it  re»eaiMe»  a  young  iw^po  j 
but  these  appearances  «oon  go  off  of  ihemdves.  Such  was  probablj  the 
case  here  ^  and  ihe  sagacious  midwife  applied  her  remedy  time  enough, 
10  give  it  the  credit  of  effecting  the  rcraoTfal  of  what  had  probAbly  exctted 
iLStonlshmnct  and  alarm.    C. 

tmtli 


ON   THE   DOCTllINES   OF  CHANCE.  ^^^H     £0^ 

truth  of  the  elementary  doctrines  of  chance,"  should  you  < 

^mk  the   following  remarks  upon  the  subject  likely  to  re-  ^^^^^^m 

more  the  doabts  of  your  correspondent,  yon  wil!,  by  their  ^^^^^^H 

iuiertioD,  oblige  ^^^H 

Your  rerj'  htitDble  Servant,  ^^B 

W.  SAINT.  fl 

OpslmEith  begins  by  quoting  what   he  deems   to  be  the  Sense  of  the 

taue  of  the  tinst  case  of  de  Moivre  in  theise  words,  **  Any  Moivre. 

**  one  undertaking  with  a  die  of  six  sides,  to  east  an  ace  in  one 

*»  throw, has  ^  of  the  six  possible  chance*  in  his  favour,  and  the  ^m 

*^  remaining  ^  againt$t  him  ;  the  whole  six  chances  being  cer*  ^H 

**  imnty  or  ut  lea^t  such  in  ihv  event  qfconiinued  triahn'^   fiow  ^| 

diiA  laUer  clause  of  the  supposed  qiiotatiiin   (1  say  supposed  p|j^  scn«e  m? 

(juolaliou,  for  Op«imath  confeshes,  that  he  had  not  a  copy  of  ^^Iccd, 

the  work  at  hand),  is  not  to  be  found  in  the  first  case  of  de 

Hoivre«  or  yet  in  any  other  case;  neither  can  it  be  inferred  ^^ 

from  any  thing  which  he  has  said  on  the  subject  throughout  ^H 

the  whole  of  his  work.     Indeed  had   Opsimath  proceeded  ^H 

hut  a  few  pages  farther  than  the  lirst  case,  he  would  have  ^H 

leeo,  that  tt  was  impossible  for  de  Moivre  to  have  considered  ^H 

this  IS  an  elementary  doctrine  of  chance,  for  at  Art,  11  he 

says  **  Let  a  be  the  number  of  chances  for  the  hap|>ening  The  actual 

**  of  an  eyenttand  b  the  number  of  chances  for  ita  failingi  "^ 'ciriue  of  de 

•*  then  the  probability  of  its  happciiing  onCe  iu  any  number  of 

4X              o  b               a  b^ 
**  trials  will  be  -— -r  +  —  + —     ^^'*    till    the  , 

**  DumbfTof  terms  be  equal  to  the  number  of  trials  ^iven  :^*  ^M 

the  application  of  which  would  give  -flff  i  for  the  probe bi-  ^M 

Jjtyof  throwing  an  ace  once  In  six  throws;  whereas  Opsi-  ^H 
math  infers,  and  iufei^  justly,  from  the  expression  which  he 
ittributes  to  de  Moivre,  that   ^  or  certainty  would  be  the 
tmount  of  the  probabdity;    and   this  single  circumita nee, 
had  Opsimath  proceeded  so  far,  would  have  convinced  him,               ,    4^ 
tlwt  h€  must  either  have*  attributed  that  to  de  Moivre  which          *         ^M 

he   bad    never  asserted,  or  else,  at  least,  that  he   him^lf  ^H 

muHt  have  mic^uoder^tood  him*  ^M 

Since  the  elau«e  abovementiotiedl  appears  to  hare  been  ^M 

the  foundation  of  Opbimath*s  scruples,  and  since  this  clause  ^H 


on  Tae  Dot-Tiitii£»  of  cnAircE. 


Farther    *rate- 
meiii  of 


A  nswer  to 
th«:sc. 


h  not  to  be  fooud  iu  cle  I^Iciifre*  or  I  may  atld  ia  any  other 
author  that  i  have  seen  on  the  Luw^i  of  ChuiK'e,  i>fiba|>s  to 
say  any  thitii;  farther  on  tht;  subject  may  be  deemed  uuue- 
ceaeary. 

Lest  however  the  doubts  of  Opdmath  should  not  be  fulty 
removed,  let  ae  proceed  with  him  tt  little  farther. — He  goes 
on  to  say,  or  rather  to  quote,  that  ''  any  one  undertaking  lo 
"  easit  au  ace  in  two  throws  of  one  die»  has  for  the  tirst  probti- 
•'  bility  J  ,  a»  proved  :  should  the  first  fail,  then  the  second 
**  remains,  which  is  J  likewise;  but  the  chanre  of  the  first 
**  failing  is  ^,  as  that  of  its  succeeding  is  ^;  thtrefore  the  sc- 
*'  cond  throw  has  only  I  of  J  for  its  chance  of  success,  which 
••  added  to  the  chance  of  casting  an  ace  the  first  throw,  is  i  V  J- 
**  of  frrJJ;  the  first  tlirow  being  7\,  ihe  second  only  7*^." 
**  Thiis  doctrine,'*  Opsiinath  addij,  '♦  1  cainiot  gnitit*' — *'  be- 
caii*»e"  says  he,  '*  nothing  can  prevent  him  of  tlic  second 
throw,  except  his  aucceeding  in  the  first.*'  Very  true,  but 
his  succeeding  in  the  first  mai/  and  certainly  wi/i  prevent 
hiin  of  the  secmid  throw,  Opnitnath  should  recollect,  that 
the  probability  of  the  eretit's  happening  ia  calculated ^r/firf 
either  throw  \^  made;  and  that,  till  the  first  throw  is  madct 
it  is  uncertain  whether  the  second  will  be  rei^nired  ;  and 
conaet|uently,  that,  tliough  the  second  throw  has  **  the  full 
"  force  an<l  virtue  of  J  cliance**  qfttr  the  first  is  overt  vet,  he* 
foT€  that  event,  its  value  can  only  be  \  multiplied  by  the 
probability  that  the  first  throw  wiliy«i7,  for  on  theyji#7t<rror 
the  first  depends  the  necesMly  of  the  second — that  is,  smce 
ihe  probability  of  the  ejrw^fwccof  the  second ^h row,  if  I  uiay 
so  term  it,  is,  before  the  first  takc^  placet  only  |;  and»  ^Aotf/^ 
j  tl  txht^  the  probability  of  its  produciaj^  an  ace  is  only  t; 

therefore,  before  either  throw  i4*ui»de,the  value  <>/  the  pr4>- 
bahibty  of  the  second  is  only  %  of  J*  I  hat  is  ^^,  wbich^  ad* 
ded  to  :J^,  the  probabdity  fgr  the  tirbt  throw, ^ives  4t  for  the 
probability  on  the  two. 
;     jin^iefwi  by         tsbould  this  consideration  of  jhe  d^prnd^KC  of  the  Mscood 
t     dbduatuf  th©  eieiit  upon  the  first  fjuHo  remove  the  jicruples  of  Opsiniathi 
Shm^^^        ytt,   J  think  there  wdl   b*^  u«  difficulty  in  cou vino  ui^  hiw 
ypon  the  principles,  which  he  has  Inaiself  ^diuittf  J,  that  fj 
I  express  the  true  probability  of  castiug  tin  i^oe  ouce  in  tuo 

f  thriiws*     Since  the  probftbility  of  an  event's  happening,  lo- 

L  cethtT 
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SCtbcr  Willi  tbat  of  Us  failing,  malses  ccrluint}%  wUkh  is  re-,  ^ 

presented  by  unity,  ar  1,  tiicrcfore  the  pmbability,  that  tlierii  B 

ifill  be  an  ace  in  uticor  tvvci  throws,  together  \viili  the  pryba-  H 

i^ility  that  there  will  not  be  one^  is  efjuul  to  unity.     Nuw  tho  ^M 

probability,  thul  tbi^re  will  not  be  au  ace  the  Gut  ibrow  is  |t  ^1 

anil  tince^  whcilier  there  be  one  or  not,  the  second  throw  will 
k-ctjuilly  neccb^ry  for  determining  the  prabubiHty  tliat  there 
uttl  uot  be  OQe  in  tithcr  t/irou,  tbercibre  thb  second  throw 
esj»t»  mlk  **  the  full  force  and  virtue  of  the  first,  from  which  H 

nucifcuinstaJicc  can  deduct/' viz,  the  probability  in  tiie  se- 
cond throw  will  be  |^»  therefore  the  probability  that  there  will 
nai  be  an  ace  in  either  the  first  or  second  throw  will  he  J X  it 
r;^, and,  deducting  th»:»from  unity,  there  will  remain  Jt  for  ^ 

ihc  probability  that  there  will  be  an  ace  in  either  the  first  or 
t^ond  throw,  the  same  as  before. 

I*erha[/&  there  is  tio  branch  of  the  mat  hematics,  which  is  L;iwsofc!»a!it» 
founded  upou  fewer  finl  principles  than  the  Laws  of  Chance;  ^^utnlcd  ou 

,  .       +  ,  vetT  few   i>rin* 

and  yet  probably  there  is  no  subject,  the  Jlrst  principles  of  cini^;,  yctvcTT 

which  are  so  ItkeJy  to  be  misapplied,  or  misunderstood.     One  ^^^^^*=  ''^  ^"    . 

of  the  principal  causes  oftne  errours  in  our  reasoning  on  this 

lubji'Ct,  it  may  safely  be  affirmed,  is  the  not  duly  discrimiriat-  chlefiy  fiomnat 

in;*  between  events  which  are  dependent  and  those  which  are  betwce^rtjis'^ 

independent;  and  thra  beems  to  have  been  the  source,  whence  ]>cndi.-in  and 

the  scruples  ofOpsimath  have  originated  j  scruples,  which,  it  cvciils. 

nwy  be  asserted,  have  been  entertained  by  almost  every  one  on 

h^  tirst  entrance  on  this  subject.     Perhaps,  however,  what 

hku  been  said  above  may  tend  to  remove  these  doubtiSj  if  not, 

we  will   tunc  hide  by  advising  Op^imath  to  acquire  correct 

tdcms  of  the  first  principles  of    the  I^ws  of  Chance;  and  if 

in  hi^  inquiries  he  be  guided  hy  right  reasoning,  we  will  fissure 

Kim,  that  there  is  nn  subject  in  which  he  will  £nd  tiie  cojiclu* 

nom  more  jutt,  natural,  or  beautiful. 

Aiit  often  happens,  that  theory  i*  best  understood  by  prac-  Curious  quei< 
tic«,  and  precept  best  illustrated  by  example,  I  have  enclosed  Tion  dtidiau 
ibe  following  question,  taken  from  the  Muthematical  Iteposi*  thne^ot 
lory,  which,  as  it  is  rather  of  a  curious  nulure,  you  may  per-  chaan-, 
Upt  deem  irorthy  of  insertion;  and  as  the  solution,  which  [ 
bave  given  Co  it,  is  fouiuled  upon  the  tirst  and  most  obvious 
pri&ciplet  of  the  Laws  of  Chance,   it  may  prahablf  be  useful 
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pitobabllity  of 

AuF  truth  of  a, 
lact  related  bj 
two  ^K'Tiionii, 


for.  I. 


€«f.  e. 
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not  only  to  Op^fmath,  but  to  many  other  of  your  correspond 
dents. 

Question. 

At  witb  a  truihsy  tcUs  b  Uhchoods^  antl  B  wUh  c  trutlis,  d 
falsehoods,  wbat  is  the  probability  of  ike  trutii  of  a  circum- 
stance in  which  they  both  agree  ? 

Sohition^ 

As  they  are  supposed  to  agree  \\\  their  relation »  they  miMt 
either  both  speak  truth  or  both  fiilsehood,  Since  then  the  pro* 
bability  «)f  iin  event's  happening  is  always  expressed  by  the 
quotient  of  the  number  t>f  times  in  which  it  may  bulh  happen 
and  fail,  it  is  evident,  that  in  the  present  case,  thcprobabdfty 
of  a  ctrciimstance  being  true,  in  which  both  of  tlicai  agree, 
will  be  expressed  by  the  quotient  of  the  number  of  times  io 
which  they  may  agree  in  telling  truth  divided  by  \ht  number 
of  times  in  \ihich  ihcy  may  agree  in  telling  both  truth  and 
falsehood.  >iow  the  number  of  times  in  which  they  may 
agree  in  telling  truth  wilt  be  the  number  of  combinatfuns  ol 
a  iu  c,  viz.  u  c  (for  each  of  the  truths  a  may  be  to! J  with  cacl* 
of  the  truths  c);  and  for  the  same  reason  the  number  o( 
limes  in  which  both  of  them  nmy  agree  m  telling  falsehood, 
will  be  h  di  the  true  expression  therefore  for  the  probability 
a  c  ! 

required  will  be  ^^^fd' 

a  V 

Cor.  1.     Let  a,  ft,  c,  and  d  be  all  equal,  then  will  .  \ 

—  I,  now  the  probability  of  A's  telling  truth  is  expressed  by 

a 

-  — : t  which  will  also  ^  -J;    hence   the  probability  of  the 

truth  of  a  circumstance  in  the  relation  of  which  two  person! 
agree  who  are  each  in  the  habit  of  relating  truths  as  often  as 
falsehood^  i\ill  be  the  same  as  if  related  by  either  of  them  se- 
parately. 

Cor,  2.     If  a  be  greater  than  h  and  c  greater  than  d,  them 
a  c  a  c 


wilt 


1  ^j   he  greater  than   either 


a^b  "^^  d-^d  ' 


for 


and 


a +  6        ac+bc  €-{-d       nc-\-ad 


Now  since  a  is  greater 
than 
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ml,  and  e  grenter  than  tf,   tlie  denominators  a  c^h  c  and 

*c+a  d  to  the  common  numerator  a  c  will  be  each  q(  them 

greater  than  n  c+6  <f  and  cotisequeiuiy  the  valuts  of  the  frac- 

a  c 
lion*  less  than  —  ,  ,   ,,  vi;j,  the  probability  of  a  circumstance 

being  true  in  the  relatioti  ofwhich  two  persons  agree,  who  are 
each  in  the  habit  of  relating  more  truth  than  falsehoods,  will 
ht greater  than  when  related  by  either  of  them  separately. 
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Cor*  3. 


a  € 


If  a  be  less  than  h  and  c  less  than  (f,  then rr-:  Cor.  % 

a  c 

be  less  than  either 


a^b  "^^  c^d  ' 


viz.  the  probability 


•f  the  Inith  of  a  circumstance  in  the  relation  of  which  tAvo 
persons  agree,  who  are  each   in   the   habit  of  relating  fevier 
trathf  than  falsehooJii,  will  be  k^is  than  wheu  related  by  either 
of  them  ^parately. 
Cor  4.     It  a  be  either  greater  or  less  than  t,   and  c~(/,  Cor,  4» 

'^  '^'^'  Tmn  -  TTWc  -  r+T'  '^^'*  ^^^^  probability 
of  the  truth  of  a  circumstance  in  the  relation  of  which  two 
penoni  agree^  the  one  of  whom  is  in  the  liabitof  relating  ait 
Ci|iinU  number  of  tnithii  and  fahehoodSf  and  the  other  any 
QUiDber  of  truths  with  any  other  number  of  falsehoods,  will 
k  the  fame  as  if  related  by  that  other  ojjly, 

a  c  a  c 

Cur.  5.     If  ef  —  0,  then  -^[J^J^  ^77--^^^  certainty,  cor.  5. 

vii.  the  probability  of  the  truth  of  a  (Circumstance  in  the 
l^atiun  of  which  two  persons  agrcp,  the  one  of  whom  uui- 
ibrmly  relates  truth,  and  the  other  any  number  of  truths  with 
my  nuniber  of  falsehoods,  will  always  amount  to  certainly: 
11  if  evident  from  reflection  also^  for,  in  this  case^  to  agree 
Qiey  must  in^tk  speak  truth. 

Cor,  6.     Hence  also  it  appears,  that  the  corroboratiug  tes-  q^^  c 
tinoDy  of  a  second  periion  or  witness  is  not  alwaijs  an  addi- 
tbnal  erideuce  in  favour  of  the  truth  of  a  circumstance  re- 
IHed  by  the  lirst,  for  if  d  be  greater  than  c^  6  c/  will  be  greater 

ac       /  ti     \ 

i  c,  and  consequently  ^-^^^  ^  or   its   equal   ^^J 
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will  be  greater  than — *-.."■„    viz.   ^tho    probtibility    of    tne 

truth  of  a  cjrcumsluncc  is  greiitcr  if  rcUitctl  by  our  person  ojtft/t 

than  if  reluK'J  by  iwo^  \\  hen  tfic  second  ib  in  ihc  habit  of  relat* 

ing  a  greater  uuniht-r  of  lubchuods  than  tf  uths. 

Cor.  7.  Cor.  7.  Lastly >  if  the  rL-UtfOu*  bi*  sujipo^cfl  lo  be  tmteid^  or, 

in  other  words,  if  it  be  supposed  that  A  and  B  are  each  about 

*  to  relate  a  circunistajice,   ihe  probabiliiy  that  they  will  both 

at  a  c 

speak  truth  will  be  expressed  ■        — :.t^-^  ^  — : — y-r — r-n; 

a 
for  the  probabiliiy  of  A*s  speaking  truth  would  be         .,  of 


B'*. 


t+t/ 


and  ihercfur^  of  both 


ay-b  X  c-\-d 


XII. 

Farther  Remarks  on  the  Docirincs  of  Chance,  By  Ofsimath. 
To  Mr.  NICHOLSON. 


Sih, 


Ottf^r  7tk,  ISOS. 


Not  eonvinced 
by  a  correspcjil- 
denf  £  argu- 


uid  why. 


A  Beg  to  thank  your  correspondent  iMr.  B,  IL  for  his  re- 
mark;*  on  my  letter  respecting  the  Doctrines  of  Chance, 
obligingly  inserted  in  your  Philosophical  Journal  for  Sep- 
tember, although  not  produitivt!  of  conviction  on  my  judg- 
ment:— they  strictly  conform  with  the  systems  of  dc  Moivre 
and  Thomas  Simpson,  whose  publications  are  iht;  only  wofk* 
on  thissubjccti  rvhicb  I  have  seen.  But  aii  I  fear  not  to  have 
made  the  path  of  rca^oinng,  which  leads  to  my  deduction,  as 
plain  as  it  admit?  J  -'hall  alttinpt  to  do  so  more  eilcctually  now, 
provided  my  humble  es^ay  docs  not  intrude  on  pages  dedicated 
to  the  promulgation  of  so  much  more  valuable  information. 

The  variation  of  re>ult  arises,  as  Mr.  C*s  remark  observe^ 
from  six  successiye  thfows  of  one  dse  being  assumed  equal  to 
1  simultaneous  throw  of  6  dice;  which  position^  in  my  mind, 
it  completely  subverts,  though  supported  by  the  authority  of 
ibr  ftbove  celebrated  namea.  Let  us  compare  2  throws  of  I 
halfpenny  wiib  I  throw  of  2,  as  to  tbcir  chances  of  a  head's  I 
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being  thrown,  which  are  le^s  complex,  aud  aland  on  precisely 
tiieMiDc  ba^ewiih  tLctb^o^vingof  C  dice. 

fli  ibe  former  case  I  say,  I  have  |  of  success  as  my  first  Case  of  *hftlfr 
prubabiUty;  if  successful,  I  dhpcnae  mth  the  second  i/trowt  ^^^^^' 
:»kiiM  U  kowntr  alto^ctfier  optional  on  mjf  fart^  bcin^  m^  ptki- 
Ugt^^  premises.  If  utisucct^ssful  ii»  the  first,  I  t^i^  couri^c  avail 
iii)^lf  ot  ibt;  *»econd  chance^  which,  uhcii  U>  be  cxercibed,  f 
cannot  tsiiinatt?  in  any  wise  Irss  valuable  than  its  predecessor; 
and  tbiu  I  bavi:  in  M  2  one  half  chunct:s  of  success  equal  to 
each  other,  and  tr»gcthf  r  equal  lo  assumed  certainty  on  the 
average  of  probabiUt)':  al  least  such  i;^  my  conclusion,  for  I 
donot  lose  without  lirsl  having  bad  2  one  half  chances  of 
winning. 

In  the  latter  case  I  sny^  I  can  only  lose  by  throwing  2  tails 
at  once:  the  prohubiliiy  *>f  thro^ving  one  uf  the  halfpence  a 
tail  is  cvidemly  |,  and  of  doing  so  with  the  olber,  were  thii 
effected,  I  also;  theriu'loie  the  contingency  of  throwing  both 
taiK  is  J  of  I  ^  |.  Now  the  probability  of  failing  J,  being 
deducted  trum  wriity,  or  a^isumed  iiggregate  of  all  chances, 
leaves  }  for  the  probability  of  ^succeeding.  Or  otherwise,  as 
I  can  win  by  ih rowing  2  heads,  for  which  1  have  J  probability, 
and  aUo  by  ihrmving  1  head,  for  which  I  have  {  probability^ 
the  amount  of  probiihilities  to  do  one  of  them,  is  a*i  before  f . 

Tbercfore  I  estimate  2  throws  of  one  halfpenny,  |  better 
than  1  throw  of  <2  halfpence  in  the  chance  of  tlirowing  a  head. 

But  if  it  were  required  to  throw  2  heads  instead  of  1  in  the  If  required  \» 

above  cases,  1  eMimate  the  chances  uf  2  successive  throws  of  J*^^.*  ^^** 
.  beans, 

tuc  halfpenny,  and  oft  simultaneous  throw  of  two  halfpence, 

peKectly  fililce,  viz.  each  |;  for  in  this  instance,  each  of  the 

C  heads  supposed  lo  be  tbrnwii  at  once  with  the  2  halfpence 

has  its  value  ;  in  the   former  1   head  is  without  value  at  all. 

And  here  stands  the  deceptive  point  of  distiiKtion,  the  com- 

bioatiun  of  2  aces  with  dice,  as  pointed  out  by  C. 

But  reaiioning  even  with  the  disciples  of  de  Moivre,  I  can  If  ihe  value  of 

ITOI  but  observe,  if  they  diminish  the  value  of  the  second  throw  ^*"^  ^^'^^  ^f 
•^  decreased,  th« 

of  I  die,  ihcy  ought  proporlionally  to  increase  the  value  of  oiherought  to 
the  first;  for  it  strictly  yields  them  a  tv;ofold  advantage,  Vii.  ^  dimiakhfi^ 
I  diance  of  success  as  admitted,  and  lUcacke  |-  chance  of  ano* 
ther  probability  on  the  failure  of  that, 

P  ?  Aq4 
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And  Mr,  B.  H,  advancing  the  cu^/rc  coincidence  of  prohah}- 
lUy  of  the  2  dice  with  one  throw,  and  of  the  I  die  with  ^ 
throws,  as  he  gives  No.  I  throw,  Vb  advantage  over  No-  2 
tlirow,  he  can  not  in  justice  withhohl  from  die  A»  the  same  tV 
advantage  over  die  B,  when  thrown  together;  which  is  exartly 
the  fatal  invalidity  of  its  ace,  in  comhination  with  the  ace 
of  A. 

I  remaini  Siti 

Your  obliged  I  and  mo^t  obedient  Sen'ant, 

OF  SI  MATH. 


IIBMARK. 

Too  miny  let-  NUMEROUS  contmunications  of  considerable  extent,  and 
tefssent  m  be  ^^^^^  ^^  ^  controversial  nature,  ha vii\i;  been  received  on  the 
admitted.  -^         .  ^^i  .  .  . 

Doctrines  of  Chance,  it  was  impracticable  tor  the  editor  to  in- 
sert them  all,  notwithstanding  the  merit  of  ae\*eral,  as  they 
would  have  occupied  a  great  deal  more  room  than  is  consist- 
ent with  the  plan  of  his  woKk,  He  has  however  admitted  the 
letter  of  Mr,  Saint,  as  conlainiiig  a  curious  problem  in  the 
application  of  the  doctrine  of  chanceii;  and  hsta  thought  it 
right,  that  Opsiniath  bhould  again  be  allowed  to  spcuk  for  him- 
self. 

The  wnrd  eer-      In  answer  to  the  latter  gentleman,  he  would  observe,  that 

Iftlniy  taken  in  *  ^     .  i    i   l  n       •        .     .l       -       ^ 

aJotwe  sease^    "^  appears  to  be  misled  by  not  adhering  to  the  strict  meaning 

of  the  word  certainty,  and  confonudiug  it  with  what  may  pro- 
perly be  termed  the  right  of  expectation.  In  throwing  adie, 
there  is  no  reason  we  can  assign,  why  a  deuce,  a  trois,  or  any 
other  of  the  sides,  should  turn  up  preferably  to  an  ace.  We 
have  therefore  a  right  to  expect,  that  an  ace  will  he  turned 
up  once  in  six  times*  Farther^  if  I  do  not  throw  an  ace  the 
first  time,  when  I  have  to  throw  a  second,  I  have  neither  more 
nor  less  chance  of  bringing  an  ace,  than  I  had  the  Ant  lime. 
Thus,  if  a  stake  of  thirty  guineas  were  deposited,  to  which  the 
thrower  of  an  ace  would  he  entitled,  I  ©nght  to  give  live  gui- 
neas (or  the  throw,  it  biiing  just  one  iiith  of  what  I  should  win, 
and  there  being  one  chance  for  my  winning,  and  live  for  my 
losing.    If  1  lost,  ajid  chose  to  throw  again,  1  ought  agaia  to 

give 
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give  five  guicieas  fur  the  throw,  as  my  chance  would  be  pre- 
cisely the  same;  and  50  on  lor  any  single  throw,  however 
often  I  might  fail.  Still,  though  previotis  to  my  having  thrown 
at  fttl  I  should  have  a  right  to  expect  to  throw  an  ace  in  six 
throws,  it  is  not  a  certainty,  for  I  might  very  possibly  throw  Nosuraofcon- 
some  aiher  number  every  lime.  In  fact,  no  sum  of  contin-  z^ouaitQ  etc 
gencies,  make  ihcm  as  great  as  we  please,  can  ever  amoynt  to  tain^j- 
a  certainty,  unless  we  take  all  the  chances  both  for  and 
against  a  thing's  happening:  Ami  certainty  is  used  with  strict 
|)recisjon  m  the  doctrines  of  chance*  as  being  the  sum,  not  of 
ttl  the  chances  of  success  alone,  or  of  failure  alone,  but  of 
aJt  the  chances  both  of  success  and  failure.  Thus  if  I  had  a 
box  capable  of  throwing  ten  thousand  dice  at  once,  and  were 
to  throw  them  ten  thousand  limes,  however  gi^aL  the  probabi- 
lity of  bringing  an  ace  out  of  the  hyndred  million^i  oi  faces, 
itvoutd  be  by  no  means  certain;  for  ten  thousand  dice  admit 
of  a  great  variety  of  combinations,  in  which  no  aire  appears, 
and  one  or  other  of  these  combinations  might  turn  up  each 
of  the  ten  thousand  times.     Now,  the  beauty  of  the  doctrines  Doctrines  of 

of  chance  consists  in  this  very  thin^,  that  they  appreciate,  nut  <^^an«  e«ti- 

,  .    ,  "  .  rjiateprobabili. 

merely  what  we  have  a  ngbl  to  expect,  in  any  given  mstance,  t^c*  ifith  prcci 

but  the  chance  there  is  of  our  tailing  of  this  expectation."**^ 
We  have  a  nght  to  expect  an  ace  in  six  throws  of  a  die.  If 
we  throw  a  greater  number  01  times,  we  have  a  right  to  expect 
one  SIX fh  ot  the  number  will  produce  aces:  and  the  greater 
the  number  of  limes,  the  nearer  ihv  number  of  aces  will  be 
likely  to  approach  to  one  sixth  of  the  wholej  since  it  is  obvi- 
ous, that  Ltiere  will  be  the  greater  chance  of  more  aces  than 
one  turning  up  in  some  of  the  series  of  six  successive  throws 
to  compensate  for  those  sencift  of  six  in  which  none  have  oc« 
cufredi.  Now  these  probabilities  the  doctrines  of  chance,  as 
cttablblied  by  some  of  the  ablest  mathematicians,  calcuiatG 
with  much  precision  im  solid  principles:  and  it  is  in  this  way 
we  find,  that,  iboogh  we  have  a  right  to  expeci  to  throw  one 
ace  in  six  throws  of  a  die^yct  the  chance  of  so  doing  is  i^m 
w^ne  than  certainty. 

I  cannot  conclude  without  observing,  that  there  is  consi- 
^rable  merit  in  a  student's  refusing  implicit  reliance  on  any 
naotej  ho W4:ver  great ;  and  suspending  bis  judgoicnt  till  hit 

under- 


t 


uliflerblaii^iijig  Is  convincL^d ;   but  1  trust  what  Las  Ucii  «fr!d 
i^iil  prove  sufficient,  tu  rciiiMve  the  duubu  of  Op^iinath.  (J, 


M^ittoir  on  the  Organ  b^  which  i/te  JeftUixiHg  Fhiid  is  capo* 
bii^  of  heiftf(  introduced  htto  tkv  Omttn  of  Vegetables,  B^ 
P»  TuRP|N.  Read  at  the  Naiionaf  hutiluie^  DecemUr 
lA<4*A,  1808*. 

Discmreriet  ow.'  AN  Natural  History,  as  in  nil  other  bciences,  w*?  are  »onif- 

tJig  to  chance,    .  ,11  1  n       i-  *  1  11 

or  reasoning  Jt  tiwie^  uidebted  tD  chance  for  discovenes,  though  they  more 

exajumation.    frequently  arise  from  the  deilLiclions  of  reasooing,  and  fi^oi 

_  observation.     It  is  to  tfie  last  of  these  I  o*ti  the  disc'ovcry 

^^V  of  the  organ,  which  will  be  d escribed  Tn  this  paper,.     ThJ» 

^^B  or^u,  hitherto  uoticed  only  in  the  seeds  of  the  legumikioui 

^^^2^^  plants  h}  those  cek'briited  botimi»ts  Grew,  Gleichen,  and 

^^^^Bf  Osertner^  and  in  car  own  days  by  ^lirbel,  according  to  my 

^^H^*^  researches  forms  a  ner+'ssary  part  of  the  structure  both  of 

^^H  monocotvledonoiifi  and  ilicotyledonuus  ^eedis* 

I        Coitsof  asoed.      Before  we  proceed  let  us  exiiniiiie  what  are  the  pnncipal 

^^^  org-ans,  that  the  two  coat$  of  the  ovula  exhibit ;  or,  ae  tjic 

^^H  readiest  way,  let  us  exarmoe  ^h^  proper  coats  of  a  :$eed  ar* 

rived  at  maturity* 

Bate  of  t  seed      It  is  admitted,  that  the   biise  of  the  seed,  whatever  tti 

t*aataim  three  ggyj.^^  jj.  always  determined  by  the  point  which  adheres  to 


I 


di^rcnt  organs. 


^^pnie  Mlym* 


the  placenta.  This  point,  which  has  received  several  names, 
such  as  umbilicus,  hdum^  aud  eye,  comprises  three  distinct 
organs,  each  having  a  ditferent  function  to  fulfil,  yet  all  hi- 
therto confounded  by  botanists  under  one  term. 

The  first  of  these  organs,  to  which  the  name  of  hilum  ii 
perfectly  ad  pted,  is  that  clcntncula,  which  is  most  com- 
monly called  the  umbilicus  of  the  teced.  The  lips  of  this 
eicatncula,  which  are  sometimes  verj'  large,  as  in  the  aapota 
plum,  Boap-berry,  chetsnut,  and  ^«rne  leg:umes,  inosculate 
with  the  exterior  vessels  of  the  umbilical  cord,  which,  divid* 


•  J<.utim4  dc  rhjsiqu»,Ti>l,  LXllIj  p.  1^5. 
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in^  afterward    throughout    the  whole  extent  of  the  outer 
coal,  cf^fisUiiUe  its  viiscular  orN;anizutiou, 

The  sf^coiid,  which  I  term  oinphalotle^*,  is  rh  aperture  TJj®  *^"^^'^' 
|i4ac^  most  commonly  in  the  centre  of  the  liilnm,  but 
»ometimes  toward  oue  of  its  extremities,  and  yometimes  it  js 
a  loti^itiidinal  cleft  exti-uiJini^^  from  one  end  of  it  to  the 
©ther,  Thi-s  orjran,  wholly  negleted  by  botanic tSj  forms  the 
pttssage  between  two  other  vascular  sy*itetns;  the  first  of 
which,  that  i«i  the  outermost,  after  hn^^^  inobculaled  with 
the  lips  of  the  hilum  of  the  internal  membrane,  formi  its 
organization  in  the  same  manner  as  that  of  the  outer  coat 
already  noticed.  Ip  fine,  as  we  obat*rve  an  omphftlodes  on 
the  outer  intecrument,  we  perceive  one  on  the  internal  mem- 
tirane*  through  which  the  third  vascular  system  passe^i,  ijon- 
ti^iug  of  tfic  umbilical  vessels,  by  wiHch  the  embryo  was 
^fcltmched  to  the  parent  plant  previous  to  its  fecundation, 
and  for  ^me  time  atiert* 

The  third  is  the  subject  of  the  present  inquiry. 

All  physiologists  are  aware,  that  the  point  by  which  the  Direclton  of 
•Tola  adhere  to  the  ovaries  marks  the  direction  in  which  the  radicle. 
radicle  ^ill  push  forth,  and  this  is  without  exception.  For 
instance  in  some  farodies  of  plants,  as  the  dipsacesc,  capri- 
foliacece^  and  jasminese,  the  ovula  are  constantly  attached 
to  the  summit  of  the  cavity  of  the  ovaries,  and  the  radicle 
b  superior  :  in  others,  as  the  campanulace^  and  composite, 
tlie  point  of  udhesioa  is  inferior,  and  the  radicle  is  the  same* 
But  tlie  better  to  generalize  our  ideas j  let  us  rather  say,  that 
the  direction  of  the  embryo  is  always  subordinate  to  that  of  the 

♦  from  ihc  grtck  Ofx^Xor,  the  navd,  and  o^'oj-,  a  way. 

f  Grew  appears  to  be  the  first,  who  observed  the  umbilical  vessels  of  UmbiUca! 
Qie  embryo.  These  umbilical  vess£>1a,  the  only  ones  that  deserve  (he  sell. 
name,  coostitute  the  innermost  vaicuUr  !iy»t«ni,  which,  after  having 
ftmtd  the  coatj  of  the  lieed  hy  me&rii)  of  the  oiaplialodes^  di7ides  iota 
tAoliimochci,  each  of  which  inoscuUtcs  with  the  lobe^  of  the  enibryi>, 
mm  Ihe  poim  where  tiiey  unite  «iih  ihe  radicle  ^im*  plumuU  J t  is  to 
%t  presumed}  ibat  the^e  ve&seU  quit  the  yoking  pUiit  pretty  early  j  inr  it 
MVctremcly  difiiciilt,  to  fin^  any  itace-i  of  tht-m  in  ripe  seeds,  except  la 
th*»  ^^^  some  of  the  coniferouft  plant^^  the  ifopxolum^  and  several  of 
the  Ie(um«a»  ia  which  the  iwo  uoibitic:!!  ctcatricuk^  are  Tcry  evident* 
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Not  probable. 
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seeds  in  the  pericarp,  and  that  the  point  hy  which  these  are 
attached  always  determines  the  direction  of  the  radicle*. 

It  18  known  too,  thttt  the  point  of  attachment  of  an  oru- 
Itim  is  the  nmbilictjs,  with  which  an  infinite  number  of  ves- 
sels, destined  to  form  at  fir^t  the  vascular  or^nizatioo  of  all 
parts  of  the  seed,  and  then  to  convey  noi;n?hment  to  it 
both  before  and  after  feeijndation,  inosculate  in  the  form  of 
a  cord  of  greater  or  lees  length:  but  how  is  this  fecundation 
eflTected?  by  what  way  can  it  reach  and  penetrate  theov\ila. 
This  is  certainly  an  important  quention  to  he  Kolved,  and  on 
which  >  to  thia  day,  scarcely  any  thin^  has  been  said.  The 
ophiioii  most  f^enei'ally  received  is,  that  the  prolific  vapour 
descends  from  the  papillae  of  the  stigma  into  the  placenta, 
and  transmits  the  fecundation  to  the  embr\'o  throuj^h  the 
umbilicns.  But  I  would  here  appeal  to  reason,  and  ask 
whether  it  be  conceivable,  that  the  same  vessels,  and  the 
&am<^  aperture  on  the  ovidn,  can  fulfil  two  such  different 
functions  n^  tliose  of  conveying  to  the  embryo  nulritioa 
fecundation,  the  sources  of  w  hich  are  so  opposite. 

Such  was  the  reasoning  that  induced  me,  to  exaicT 
carefully  wli ether  Kome  other  organ  bestide  the  nouris*! 
un^bilicuft  did  not  exist  in  the  ovulum.  It  was  not  long  be- 
fore I  discovered  what  I  at  first  suspected :  for  on  the  first 
dissection  I  observed  near  the  cicatricula  of  the  hilum  an- 
other aperture,  which  I  cotdd  not  avoid  immediately  coo* 
sidering  as  the  or^^an,  by  which  ihe  intromission  of  the  fet^ 
tdizing  vessels  must  tak^  place. 

This  organ,  as  I  have  satisfied  myself  by  more  than  twelve 
hundred  dissections  of  t^eed^  with  one  and  two  cotyledons^ 
is  always  placed  as  close  as  possible  to  the  bitum  at  the 
time  of  fecundation;  and  if  it  sometimes  recede  from  it  bU 


the 
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Direction  of  *  When  I  *ay,  that  the  radicle  is  always;  directed  towani  the  Timbiliciu, 

the  fadicJc.  I  mean  the  uaibiik-ufi  of  the  imernal  membrane.  Thu  membraxi*,  tct 
yrbich  the  direction  of  the  embryo  i*  alway*  subordinate,  may  sometimes 
be  inverted  in  the  outer  integyment,  a^  in  the  lousrwort  and  eyebnghl: 
for  ?!i  there  are  5cedi  iiifnrted  in  the  pericarp,  for  instance  ia  the  plam 
ftud  the  hazel  not,  so  U  happens,  thiit  the  interior  membniDe  is  inverted 
in  ihe  outer  This  mgaaizalion  requirei,  thai  the  timbilical  cord,  aftefM 
h.i¥ing  pasied  thrnugU  the  trxierior  omjihutndes,  &bou1d  creep  betweea^ 
the  two  cc«c«,  to  inosculate  at  the  baie  of  the  interior  mvmbraa^,  which 
in  this  case  is  opposite  to  tliat  of  the  exterior* 

terwari 


A 


terwftrtl,  it  is  solely  owing  to  the  growili  and  etxlargrement 
of  the  seeil^    lU  situation  near  the  point  of  adhesion  is  Bucb, 
that  the  fertilising  ve&sels  may  enter  it  by  the  shortest  way. 
Thus  in  the  labiati  we  find  it  constantly  placed  toward  that 
piiit  of  the  hilum,  vthich   faces  the  centre,  and   i^  conse- 
quently as  near  as  possible  to  the  style.     In  the  Hliaceoii^  ^M 
Aod  leguoiiiious  plants},  and  in  general  all  tbos^e  that  pro*                  ^1 
dttce  capsules  in  which  the  seeds  adhere  laterally,  it  is  ciu« 
perior  to  the  point  of  adhei^ion,  as  we  roay  easily  see  in  the 
Fiench  bean,  or  any  other  pulse,     I  ought  also  to  observe,  3,^j|  oppmit© 
that  it   constantly  anstters  to  the  point  of  the  radicle  •,  ui  the  poini<if 
irery  seed  in  which  the  internal  meinbra<ie  retains  the  same 
dtrpction  as  the  outer  iiitet^nrnent.      If  on  the  othcT  bund  Two  distincr 

we  consider,  that  the  fertihzmo^  vessels  can  have  no  other  P^^'^'JE^';  **"« 

^  '  tor  the  te-mm-' 

eommtitiicatioQ  with  the  embryo  but  by  the  papillae  of  the  ing,  ihe  oih« 

rtgroata;  and  if  to  this  be  added,  that  the  fecundation  ib  f;;''^^;^"^ 

intended   solely   for  the  embryo,   and   in^uences  it  alone, 

vbtch  it  would  be  easy  to  prove  by  a  number  of  facts ;   we 

•hall  not  be  surprised,  that  there  are  tv^o  entrances  to  the 

dvoLi,  the  first  of  which,  termed   by  me  the  tuicropylef* 

•fnes  to  give  a  passage  to  the  fertilizing  ves&els,  while  the 

lecond,  being  the  umbilicus   for  conveying  nourishment, 

mast  be  intended   for  the  inosculation  of  the  sapvesselt  of 

the  parent  plant.     The  so!e  function  of  the  tatter  must  be 

that  of  supplyinij^  aliment  suited  to  the  delicacy  of  the 

yaung  embryo,  by  furnishing  it  with  juices  already  in  fome 

•art  digested  and  filtered  by  the  extreme  tenuity  of  these 

iosels* 

The  ejristence  of  fertilizing  vessels  has  long  been  proved.  Fcrtilizln|ve&« 
Ther  have  engaged  the  attention  of  physiologists  ever  since 
the  eiitabbshruent  of    the    Linncan    system ;    several   Jiave 
IfBCcd  them  from  the  stigmata  to  the  ovuU;  and  they  be- 

•  Evciy  pKyfio1ogi«T  knows,  that  the  radicle  is  the  part  of  che  em-  The  radicie^ 
biya^  ia  whxh  the  tital  jjniicifik  at^pears  &lronge<;t  This  p^n^  which  Vs 
ihritf  the  6m  perceived  after  fecundjtion,  h  likewbe  ih.it  vrht'h  first 
IttifThefii  and  dilates  in  gennmatimi :  arcordlngly  it  is  toward  thu,  that 
auum  h«f  thought  proper  to  carr^-  directly  the  fertilidng  fiuH,  placir^g 
]|<ii»po«tte  il^  njicropyle,  through  which  the  Te:fisel!i  mtinded  for  tliis 
Ibactioa  dnter 

-f-  14 icropyle^  from  f^nfu,  imall,  anil  wXnf  a  gate. 

lievcd, 
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Grew  law  it, 
but  mistixik  Us 
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lieved^  that  iheie  vessfls,  uniting  villi  tUe  umlji|irnl  cru  J, 
fraasniittcd  the  fecundation  to  the  rtnbryo  tliiougli  t)te  um* 
oilicus  itself.  But  as  thi^cord  is  an  a^&emblagc  of  ferllUzin^ 
^nd  nutritive  vcs^^ils,  und  a^  there  are  two  lipertiitcs  at  the 
place  whtre  it  reaches  the  oviilu,  i;*  it  not  more  reasounble 
to  suppose^  tlmt  it  i"*  divided  there;  that  the  iiulrilive  ves- 
sels iiiosculate  with  the  umbilicus  properly  so  calletl ;  aud 
tb'dt  the  fertilizing  ve^st'lis  pass  thioui;!i  the  micropyle,  to 
comiimnit.Mle  uiiuiedialely  to  the  embryo  the  vital  principle, 
or  rather  that  con  tact »  so  necessary  to  the  firbt  iite  of  er  cry 
orcein ic  being;*? 

The  little  percq>tilji!ity  of  ihe  micropyle  on  seeds  arrived 
at  oiiilunty  ib  perhaps  one  of  the  cau?e.^,  why  it  has  been 
overlooked  by  so  many  natural  philosoplic't^-  I  said  at  the 
bcginiiiag,  that  it  had  beep  seen  on  several  of  the  lej^umi- 
nou»  eejeds  by  (iiew,  Gkkhen^  GaertntT,  and  IVlirbel  ;  but 
none  of  these  expert  obs^ery^riJ,  except  Grew,  deemed  it  q( 
any  impovtauee.  Grev/  ascribed  to  it  two  functions,  onec^f 
which  bus  been  already  refuted  by  a  number  of  experiment* 
made  on  the  subject,  hi  tlie  first  place  he  imagined,  tlia| 
this  aperture  mi^ht  serve  to  facih'tate  the  introduction  of  air 
and  moisture  into  the  steeds  at  the  moment  of  geniiinotion* 
This  notion^  which  might  appear  very  ingenious  and  salid^ 
factory  when  Grew  wrote,  u  inadmissible  in  the  preseot 
state  of  our  knoAvh^d<je.  \\*e  now  know  frtjra  a  thou<>aifd 
experiments,  that  I  lie  fetopping  up  of  this  aperture,  and 
even  that  of  the  omplia lodes,  with  wax  or  varnij»ht  does  ntM 
prevent  the  developement  of  the  embryo.  Grew  himself,  irf 
another  part  of  hib  work,  overturns  the  use  he  had  at  first 
ascribed  to  this  or^au,  when  he  says  expressly:  '•  the  beajl 
**  being  enclosed  in  its  skins,  it  is  iiecessar)-^  that  thejuicfli 
*^  intended  for  its  nourishment  must  pass  througVi  them  by 
*'  filtration,  and  impart  to  the  embryo  only  the  quantity  re- 
«•  quisite.  If  tlie  embryo  were  divested  of  these,  it  would 
•'  draw  too  much  juice ;  and  as  it  would  be  without  its  fil- 


Diftiijfcd  be-  *  Every  or^nic  br:inf  ItSS  two  lives.  The  first  rcceWcs  its  fertilizmg 
jiig*  have  twCK  prtncl^^c  and  nutrUion  hy  mejin*  of  an  uTnbUicut.  The  serond  com- 
*^'^»  jnoicesat  ihe  moment  vhcw  tiic  eujt»ryo  or  ftrtu*,  liavitig  stained  fit 

ad;  oiiued  <>gree  of  fiuiur'tty>  ^<< para tes  from  the  ^kceau,  and  takekta 
aliment  »t  a  a>agte  mouth  or  at  tliou^^udii.  * 

**  leisi 
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**  tcrr,  >ln*:l»  commQiily  strain  the  moisture  llkeaverj- fiipe 
••  cotloii,  il  woultl  perL^h,  tVom  bein^  uii:»bie  to  feed  on  Iqo 
*•  grots  aliment,"  II  h  easy  to  pevct^h'e  by  tliio  jtassia^e, 
tkat  Grew  cotUradicts  himself,  ami  tli;it,  Jidmittii*^^  v?itli 
loore  reason  the  use  of  the  couts,  wtuch  he  very  ingeniously 
conpiiras  to  titters,  he  entirely  rcjecti*  hia  tirst  opiaion  of  the 
functions  of  the  roicropyle. 

This  learned   anatoruist,  having   observed  the  nticropyle  He  likeTrlse 
911!^  in  a  ^mnil  nuLuber  of  le^-uiuiaous  seeds^  in  which  t!ii»  ^,^*^*<  ^^*^'^ '*  «^ 
ofgdii  \s  coa^taDtly  pSactid  o[jjiOisite  the  ^01  ut  of  the  radicle*  ^.^^r  10  the  m* 
hM  iiuagitied,  llijl  it  likewise  servtfd  to  afford  this  a  passage  *^*^'*^- 
in  th4*  i^rucess  of  germi nation,     Bnt  how   is  it  to  be  con-  This  imjifoT?*^ 
ceived*  that  a  radicle  tueulv  tT  iJiirtv  times  as  larj^e  at  tlie  "'^  f!^"^  *^ 
l^fture  of  the  micropyle  can  issue  through  it  ?     Beside^, 
vbere  \&  the  person,  that  has  ever  had  an  opportunity  of  see- 
IQg  a  «ecd  in  the  state  of  germination,  who  hat^  not  observed, 
^at  the  radicle  never   emergeii   from   its  captivity,  till  tht 
coats,  b<:iiig  unable  longer  to  contain  the  embryo,  regularly 
(lorst,  and  thus  give  a  passage  first  to  the  radicle^  and  af<^ 
^ftirard  to  the  entire  young  phint  ?  If  on  the  other  hand  we 
add  to  this  refutation,  that,  in  a  considtnible  number  of andtli»IIe>daa 
aeseds»  the  interior  triemUrane  describes  a  quarter  of  a  circle  qu7rc  ini!^* 
round  itself  in  the  outer  integumeut,  as  in  the  commelina  c.is*^ 
ind  tradescantia^  or  u  semicircle,  as  in  the  eyebri^^ht,  louije- 
•Oft,  and  cow- wheat,  we   shall    j»la*inly  perceive,    that  the 
fflicropyle  of  the  interior  menibrane,  to  which  the  point  of 
the  radicle  answers,  must  be  a  quarter  of  a  circle  distant  from 
the  outer  micropyle  in  the  lormer,  and  half  a  circle  in  the 
latter;  and  tliat  from  this  construction  it  would  be  irapossi- 
Ue  for  the  radicle  ever  to  issue   by   thiii  apprtnre,  since  for 
tbia  purpose  it  must  wind  between  the  two  coats,  to  come 
9llt  at  last  through  the  external  micropyle,  whicli  in  seeds 
jf  this  kind  is  always  opposite  to  the  micropyle  of  the  inner 
l^cmbrane,  and   to  the  radicle,  which  is  inseparable   from 
the  latter. 

If  I  have  been  so  fortunate  as  to  make  known  the  true  a  new  law  ta 
WSJ  of  fecundation  in  the  ovula  of  vegetables,  this  is  not  J*^^.**^^^*"^ 
ihe  only  advantage,  that  vegetable  physiology  will  derive 
frono  ^s\y  labours  ;  for  the  dissections  1  have  been  obliged  to 
oxalte,  to  generalize  the  presence  of  the  micropyle  iu  all 
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seeds,  have  enabled  rae  ta  acid  a  law  to  carpologj^  wliic| 

I  conceive  to  be  of  such  a  nature  as  to    admit   no 

reption, 

Fmitf  ccfjsiit        Thoroughly   to   understand  this  law,  it  is  necessary  1 

-^(U^  recollect,  that  all  fruits  are  composed  of  four  very  distin^ 

parts,  each  of  whiuh  has  its  own  pe<  uliJir  system  of  vesse1^ 

The  first  is  the  pericaq>;  the^e^ond,  the  outer  integumeni 

of  the  seed;  the   third,  the  iiiierual  membrane;  and   tl] 

fourth,  the  embryo.     But  I  conceive,  that,  to  facilitate  thi 

sUidy  of  carpology.  It  will  be  sufficient  to  divide  frtiits  int« 

tWU  Sir  thrive  two  pHrfs  only;  the  drst   of  these   being   that  envelope  of 

J^dasonc?    ^'^^^iO"s  forms,  and   of  various   substance,  which    botanistl 

term  the  pericarp;  ^nd  the  second,  the  seed^  which  it  aU 

ways   united  by  an  umb;licid  cord  to  a  central  receptacle^ 

detached   or   adherent,  or  to   the  inside    of  the    pericarp. 

These  two   parts,  which    have   been    too    frequently    coo* 

founded  together,  may  be  discriminated  in  future  by  invm* 

CTlMncten  by  nable  churactevs  ea?iily  distinguished.     A  seed  mnst  alway| 

l«Lit*bi*iisiijj'  ^^  attached  to  an  uinbilicKl  cord,  longer  or  shorter,    and 

.  fmiBlicdftoma  alwii\s   provided   with    tivo  cicatriculfe  at  its  base,  one  of 

ffcijciup,  which  is  the  nutn mental   umbilicus,  the  other  the  tnicro* 

pyle  :  but   it  cannot   iti   any  case  have  a  style,   since  the 

styles  themselves  are  nothing  more  than  an  elongation  of  the 

ncom,       placenta,  or  receptacle.     Thus  the  acorn  separated  from  it* 

Atsuu  ,ai.d     run,  the  chesnut  divested  of  its  bristly  coat,  the  nut  of  the 
•atofihene-         ...  ,  ^.  ^    ',  ,     ,  »'* 

|i»nibtum» aot   nelumbium  taken   out  ot  its  receptacle,    cannot    be  seeoe 

properly  so  called,  since  their  coats  are  terminated  by 
styles.  It  is  undoubtedly  for  want  of  knowing  this  law, 
that  Gecrtner,  after  having  described  the  acorn  and  chesnut 
as  pericarps,  de^cribea  tlie  nut  of  the  nelumbium  as  a  sim- 
ple seed*. 

On  considering  what  has  been  said  in  this  paper.  It  ftp- 
pears,  that  the  micropyle  is  constantly  placed  near  the  um- 
bilicus at  the  time  of  fecundation  ;  and  that,  if  it  afterward 
recede  from  it,  this  is  owing  to  the  dilatation  of  the  seed : 


VccmtiUuIatlon. 


ThemtcrnprTe      *  ^^^®  mycropyle  ma}  serve  llkewUe  to  4ktmgali1i  the  seed  from  tlie 
'  "MiiiruiVhcv  «  MnL    The  latler,   as  Mr*  Richard  has  rcry  jii*ily  otMerved,  beuifonly 
I  froni  au     ^^  exi»ansion  of  tbe  unibilicjil  cord,  iwhicK  cdt^ts  the  seed  wholly  or  ia 
part,   catinut  haire  ihe  micropyle,  the  arilic«  of  wliich  U  slwiys  in  ilic 
prcvpf^r  cuat  of  ihe  sc€4. 


n 
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that  io  all  ihme  se€ds,  in  which  tbe  mternal  membmne 
preserves  the  Miuie  diiecUQU  an  the  oult;r  iiitc^^umtnt,  its 
iituation  is  always  oppobite  to  the  point  of  the  radicle : 
that  Ihe  umbilical  cord,  or  rather  that  nBsemblage  of  tJje 
nutritive  vessels  beloiigiug  to  the  coats  of  the  seed  and  the 
embryo,  cannot  admit  into  it  the  ftrtiliziny;  vesttf>Js ;  tlsut 
the  extent  of  these  id  the  plant  is  and  must  be  only  from 
the  papillte  of  the  stigmata  to  tlie  embryo  :  that,  after  hav- 
ing desceuded  into  the  pUcenta,  they  join  the  nutritive 
vessels,  and  then  proceed  with  them,  forming  a  siuijle  cord, 
to  the  pomt  where  the  ovuluni  is  attached :  lastly,  that 
at  this  point  there  are  two  apertures^  and  it  appears  pro- 
bable, that  the  mitrittve  vessel b  pass  tbrou^^h  tlie  umbilicus, 
tad  the  fertilizii»5  vessels  throuc^h  the  luicrupyle. 


Note,     When  I  wrote  the  above  |>aper,  I  did  not  know,  G^fFNor  *>v 
that  the  orj^n  of  which  I   was  speaking  had  already   been  >>en'ej  ttits  m 
obienred  by  Geeffroy,  though  it  hati  not  been  mentioned  by  ^'^^^* 
the  authors  who  succeeded  him. 

Geoffrey's  paper  is  inserted  among  tho&e  of  the  academy  His  acct^nat 
of  science^}  for  the  year  171lt  and  it)  entitled,  Observations  ^*  '** 
on  the  Structure  and  Use  of  the  principal  Parts  of  Mowers 
The  author  recognises  the  exinlence  of  the  micropyle  in  alt 
seeds,  and  ascribes  to  it  the  same  functions  as  1  have 
done,  but  with  some  httle  diiferencc-  1  conceive  I  cannot 
do  better,  than  describe  the  passage,  in  which  this  gentle- 
man,  after  having  attempted  to  show,  that  every  grain  of 
the  pollen  might  be  a  germe,  destined  to  be  introduced 
iota  the  ovnlum,  and  there  become  a  young  plant,  says, 
p^tSO.  •*  Pursuing  this  conjecture,  it  is  not  difficult  to  aa- 
**  certain  iu  what  way  the  germe  enters  into  the  vesicles ; 
*•  for,  beside  that  the  cavity  of  the  pistil  reaches  from  itst 
"  eittremity  to  the  embrj-oes  of  the  seeds,  these  vehicles 
"  ba*'e  likewise  a  small  aperture  near  the  place  where  they 
"  are  attached,  which  is  at  the  extremity  of  the  canal  of 
•*  the  pistil ;  so  that  the  small  j>article  of  dust  may  natu- 
•*  niUy  fall  thro>igh  this  little  aperture  into  the  cavity  of 
♦*  this  vesicle,  which  is  the  embryo  of  the  seed.  This  ca- 
**  vity»  or  kind  of  cicoticulH,  is  sufficiently  evident  in  mcHif 
**  seed$  ;  it  may  be  leen  very  easily,  without  the  as^siiitance 
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**  of  a  njicroscope  in  pease,  beans,   arid    French    Leans/ 
Here  Gt'otfroy  falls  into    the     Eaiiif'   mibtake    with    Grew,, 
when  he  addn;  **  The  root  of  the  Iktly  germe  is  quite  clc 


)  this  4 


nt\  tin 


zh  thl 


t  apertur 
**  out»  when  the  lued  cemea  to  'irritiTijatr," 

lVogne«  made  When  we  refiert  on  tvhut  Gi-ntlVoy  savs,  it  is  easy  to  i 
physiciiogy  Cfive  th*>  progress,  thut  has  been  made  toward  the  know* 
•iacehis  time,  fedge  of  plaiils*  withiu  a  century.  M^e  can  no  lonf^er  su|>- 
poge  with  this  naturalist^  that  the  partirlei*  of  tfie  polkn  ariij 
germe.^,  asi  he  aayin;  and  still  les:^  ran  we  think,  that  thes«^ 
pnrticlcs  can  ever  beintrochiced  into  the  ovula  by  the  micto- 
pyle*  The  present  *ilate  of  our  knowledge  instructs  us, 
that  the  particles  i>f  dust  contained  in  ihe  anthers  are  so 
many  htt!c  Madders  filled  with  a  flnid,  the  only  i»ubstani 
to  which  we  allow  a  rertdizin*;  qtiaHty,  and  the  only  one 
pable  of  being  conveyed  into  the  embryoes. 

We  aUo  know,  that  the  cnntil  found  in  the  centre  of  tb« 
stales  of  all  ihe  moiiostyle  ovarit!^,  and  de^tkuie  ofa  cenlr 
adherent  receptacle,  cannot  in  any  way  promote  the  pr< 
ot  ftcundaiion,  and  is  not  bin j^  V>nt  the  cavity  of  the  orsiji 
which  i*^  pr*>long<d  thioiigh  the  style  as  far  us  the  btigmiu  ^ 
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Bjf  TiiEODOfic  DF.S Ail »^u  ut .  Keufi  to  the  Physical  an^ 
Mat/iemotiiai  CluiS  of  the  Institute  April  the  6tfu  18Q7^* 

Slct.  L     i/itroduciion. 

fl»pqnk]Cit  of    Jl^  HE  proper  method"?  of  ui riving  at  a  knowledge  of  the 

of  'trjsttabk*    proporlitjns  of  the  uUimatt'  eleineuts  of  vegetahlci  are  ye| 
liiiic  known,     so  uncertain,  and  so  badly  detennmed,  that  every  inquirf; 

into  the  subject  must  furnish  UEcful  observations,  whatevi 
F«tio«nttitiofi-  be  til e  material  to  wliieb  it  iv  apidicd.     The  theory  of  fer» 

mentation  can  be  known  only  by  un  aiialyws  of  its  products 

and  among  the^e   alcohol  wiil   always  hold  an   iinportaDt 

]jiace« 


•  Joarnil  de  Phi9»ique  joi.  LXIV^,  p.  01S# 
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Jontersion  « 
alrohol  Into 


change  experienced  by  this  fluid  Jarinj^  its  tran-sfor-  Co 
nation    inta   ether  hay  occupied  the  attention  of  tlie  ableitt  ^^^^,^ 
iflPtniits,      So  rue  have  ascribed   to   ether  more  oxi;^en  and  Contmdictorr 
lesi  carbon  than  to  alcohol*  :  others  have  embniced  the  op-  i>|jinit>n»  re- 
podke   ojjiniout-      These     contriidictory    concluiitons    are  *1***^**^  ^^ 
found ctl  on  indirect  considerations,  and  the  f|nestion  mutit 
retnain  undecided^  if  it  he  not  hntfjected  toa  more  profonnd 
esjimi nation.     This  may  be  accomplished  by  two  ditlierent  Two  irays  of 
precesses.     Ofte  conbibU  in  analysinj^  the  residuum  left  by  j*y7h"^  ^^  **^" 
the  olcohol  and  eidphurie  acid  after  the  separation  of  the  AiulysksoftK* 
ether:  bnt  thisf  residuum,  wliich  eonsislsof  Heveraldii!"erent  r«=siJii^"Ti  of 
and  rery  compound  substances,  rer|iiires  for  its  examination  y^cuk  **"* 
on  immense  labour  abounding  with  difheulties.     The  other  Ea'«le*t method 
proeei^s  confines  itself  to  the  analysis  of  ale(>hol  and  of  ether,  to  analyse  both 
And  to  dednciui^  from  their  differenee  the  changes  tl»ey  have  ^^^ 
n&dergnae  during  their  trans»formution.     I  huve  chosen  the 
tmtter  mode:  as  to  the  advantage  of  beio^  more  easy  it  adds 
that  of  giving  u«  a  more  absolute  knowledge  of  the  comjjo* 
•itiofi  ^  these  tTYo  suLstajCes. 

The  operation  by  \vliich  I  have  analysed  them  consists  Nfurlc  hei© 
principaNy  in  changing  them,  by  an  addiEion  of  oxigen,  into  P*"^^*^**- 
water,  and  carbonic  acid  gas,  and  estimating  from  the  known 
composition  of  these  the  quantified  of  carbon,  oxigen,  and 
bidnogen,  contained  i^n  alcohol  and  in  ether. 

The  pr<^p4»rtioni$  of  the  elements  of  water  and  carbonic  Element* < 
acid  gtii  have  not  been  ascertained  with  such  preeitsion,  m  T^"^^  ^^. .  ^^T 
Id  leav«3  no  uncertainty  respecting  them ;  and   I   will  not  completely  ag^ 
tent u re  to  affirm,  tltat  those  I  have  adopted,  and  which  I  ^^^ft^ined. 
«ni  about  to  mention^  are  preftfrable  to  any  other.     It  vviU 
be  easy  in  this  respect  to  alter  the  last  terms  of  my  analyses, 
eou&idering,  1st,   the  volume  of  the  oxigen  gas,  ivhich  I 
du^ieci  to  disapfiear  by  btirning  a  given   weight  of  alcohol 
and  of  ether;  and,  2dly,  the  volume  of  carbonic  acid  gas 
produced  at  the  same  time.     These   two  terms  alone  are 
the  fuadamentai  and  important  eKpresdioa  of  tny  results* 
In  «ill  the  ^nb^equeut  experiments  T  lidmit 

I,  thai  I0»  part*i  of  water  contAm  88  parts  of  oxigen  by  Piaponifln*  6f 

•  Annilet  de  Chimi«,  fOl,  XXHl^  p.  43. 

f  Statjque  chlmiquci  par  BcHholktj  9jI.  II,  p.  539. 


I 


weight, 
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pnncitjles         wdght,  and    12    parts   of   hidrogen,    neglecting  the  fr«c«1 

2,  that  two  parts  by  measure  of  hidrogen  ga^  saturate  one 
of  oxigen  gas»  to  form  water. 

3,  that  1000  cubic  uiclies  of  hidrogen  gaa,  the  barometer 
bein^  at  28  inches,  and  the  thermometer  at  !0*  Reaumur 
[54*5'*  F.]»  at  the  point  of  extreme  dryuess  weigh  34*303 

4,  that  too  cubic  inclies  of  oxigen  ga^,  under  the  same 
circumstances^  but  at  the  terra  of  extreme  motsture»  weig 
512*37  grs, 

5»  that  1000  cubic  inches  of  carbonic  acid  gas,  under  thti 
same  circumstances  as  the  lust,  weigh  693*71  grs* 

6,  tl]<]t  carbonic  acid  gas  contains  its  own  bulk  of  oxig 
gas. 

7»  that  100  parts  by  weight  of  carbonic  acid  gas  at 
fmint  of  extreme  humidity^  contain  26  parts  of  carbon,  ne- 
glecting fractionsf . 
^  Alcohol  at  The  alcohol    I   employed  for  this  analysis  was   snch  as 

from'mrr?jut    L^^itz  and  Richter  designate  by  the  name  of  perfect  alco-^ 
of  lime.  hoi^  and  which  they  have  instructed  us  how  to  prepare,     ^^^U 

specific  gravity  is  0'792  at  the  temperature  of  l6*  R,  [6)9^ 
F.],  I  obtained  it  by  distilling  commoti  spirit  of  wiQefronH 
half  its  weight  of  muriate  of  lime,  dried  at  a  nearly  red" 
heat,  and  drawing  off  only  half  the  Uquor,     Tiie  pn>duct   , 

•  The  French  weights  &nd  measurci  ire  here  reUtiied|  at  they  will  I 
gtineratly  thfoughoui  this  fiapen     Tr. 

100  ptrts  car-        '^  Since  oxigen  g-vs  does  not  sensibly  alter  Its  volume  when  ron^c 
bonkacidl  con-  into  carbonic  acid  ga*,  the  difference  of  weif  ht  between  the.  two  ^as 
lain  £6.14  car-  j^,  fiq^ai  bulks  luuit  give  the  quantity  of  carbon  contained  in  carbooil 
^-  acid. 

According  to  my  expertmaits,  100  cubic  inches  of  carbonic  acid  ) 

weigh • 69-371  gri» 

100  cubic  inches  of  oxigen  gas 51  237 

Difference 1B*1S4 

Contequently  69' 371  grains  of  carbonic  acid  gas  contain  18- 134  fnif 
of  carbon',    and   by  the  rule  of  proportion   69  371   t  18134  ii  iPOij 
126^  H  J  so  that  100  parts  by  weight  of  caibonic  acid  gas  contain  S6*14  i 

carbon. 

hi  this  paper  t  have  retained  die  old  Park  metiureSy  to  render  oijr^J 
&ulti  more  easily  €0nip4fe4  with  those  of  others. 
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•till  m  little  aqueous,  and  was  farther  rectified  by  dis- 
iintr  frtim  an  equal  weight  of  muriate  of  lime,  mid  again 
iwmg  off  only  hal£ 

Ai  we  cannot  expect  to  attain  the  truth  in  a  Ijusiuesa  of  xhree  pn>o^* 
I  much  difficulty  as  that  I  had  Tindertakt*ti,  but  by  coming  ^^  employed 
ttSe  same  result  in  drflTerent  ways,  I  employed  three  dif- ^^^jj*"^^^^**^ 
ffot  processes  for  decoDapomn(>  the  alcohol. 
;u  the  first   I  burned  the  alchohol  by  means  of  a  lamp  First, 
a  receiver  filled  with  a  mixture  of  oxigen  gas  and 
in  air,  a»  Lavoisier  did*,  and  I  i^xaniiiied  the  products 
iJitf  combiu tion.     The  results  obtained  by  this  analyiis 

the  leaat  accurate. 
Istlie  tecoud  I  effected  the  decomposition  of  the  alcohol  Seconfl, 
lie  'in«taiitaneou3  detonation  of  the  elastic  or  gaseous  va- 
^f  thi*  hquor  with  o^-i^^eu  ^t  hi  a  Volla'i*  endiometer. 
Hie  third  analysis  firas  made  by  decomposing  the  alcohol  Third. 
•  Tcdhot  tube  of  porcelain,  ^ 

T.  11.    Jmtigiis  of  akohal  htf  shw  combustion  in  a  cloit 

vessel* 


llhc  lamp  I  employed  for  burning  the  alcohol  was  a  gra-  Alcohol  bum- 
f^lass  tube  closed  at  its  lower  extremity.     It  was  6  e^  dowly  in  « 
t  high,  and  3  lines  in  diameter  intf  rnally.     The  wick 
It  slender  cylinder  of  aniiauthui,  pussing^  tbrougb  a  me- 
I  dp,  which  kept  it  in  the  axis  of  the  lobt'.     I  had  a»- 
liaed  by  previous  ob:>erva.tion  the  weight  of  alcohol  cor- 
odiog  witli  each  division  of  the  tube,  so  that  1  couM 
by  simple   inspection  of  the  column  of   fluid   in  the 
rWitliout  taking  it  out  of  tlie  receiver  to  wvi^h  it,    the 
.  of  alcohol  consumed  at  the  Instant  of  its  extinction- 
Iprcferred  this  method  to  that  of  Lavoisier,  who  weighed  Thi*  m^lioA 
■bmp  before  and  after  the  experiment.     In  this  way  the  f^^^^T'J^*'* 
bf  caiild  not  be  taken  out  of  the  receiver  to  weigh  it,«n4 
iiyse   the  air  in  the  receiver^  till  the  latter  was  cold; 
vaa  of  esseutiiil   consequence  to  note  the  diminution 
Se  volttoie  of  air  by  the  combustion*     This  cooling  re- 
ar an  hour;  and  during  this  period  the  high  tern- 
are  prevailing  under  the  receiver  volatilizes  a  coQsidci>* 
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m  «b1e  qiiantity  of  alcohol,  which  in  Lavoisier's  procets  vriH 

K  confounded  with  the  liquid  that  had  diiappeared  from  coiiM 

P  bastion.                                                                                              M 

f^^hS*^^  My  lamp,  on  the  wick  of  which  was  a  particle  of  phos^ 

L*     ,  phorus  was  placed   with  a  thermometer  under  a  receivefjl 

^^^  standing  in   water*,  and  half  tille^l  with  cum  man  ain     Tm 

^^m  this  I  added  oxigeu  gas,  tind  the  mixture  occiipieci  the  spaoH 

^^K  of  651  cubic  inches,   the  barometer  standings  at  27  inches^ 

^H  and  Reaomur^s  thermometer  at    17^  [70|°  F].     Before  the 

^^B  combustion,  according  to  anulysis  by  Volta*s  eudiometer,  it 

^^^  contained  i99'25  inches  of  oxigen  jjas,  and  4*2375  of  nlUO' 

Lf3tM«f  IVom  The  lamp,  kindled  by  a  burning  glass,  coni*iimed  35^  gr«« ' 

^^*??T  ^^  alcohol.     An  hour  after  it  was  extinguished,  the  thermo- 

af  alcohoL  meter  under  tlie  receiver  having  fallen  to  17**  [701*^]*  the  air 
contained  in  it  was  reduced  to  59i^  cubic  inches;  and  bein^ 

L  analysed  by  limewater  and  Volta's  eudiometer  it  was  fotindtl 

^^K  to  consist  of 

^^B  Carbonic  acid  gas ••••••••••  77*87 

^^H  Oxigen  gas • «•  98*43 

^^^  Nitrogen  gas  • 422*71 

Tha cmrbonSc  I  must  remark,  that  the  i^uantity  of  carbonic  acid  gas, 

acid  gas  in  too  which  formed  only  0'13  of  the  residuum,   was   too  small  to  J 

tics  to  beab-  ^  perceptibly  absorbed  by  the  water  under  the  receiver  atT 

|po»*»«^'  the  high  temperature  at  which  the  process  was  conducted, 

^  and  in  the  short  space  of  time  between  the  combustion  and 

P  the  examination  b}^   the  eudiometer,     I  satisfied  myself  of 

'Water  ptefcr-  the  truth  of  this  by  direct  experiment,     Bebides  I  found  an 

able  to  iiwr.  advantage  in  substituting  water  for  raercufv'  under  the  re- 

ab«orb4  t|i«  lit^  ceiver,  as  a  small  cjuantity  of  alcohol  is  always  volatilised 

[«ie alcohol era^  without  being  burned,  even  while  the   combustion  is  going 

P^^^  on.     If  the  receiver  be  lifted  up  immediately  after  the  com* 

R  bustton,  and  while  full  of  vapour,  we  find  this  dif^ses  an 

V  alcoholic  smell.     This  vapour^  which  does  not  burn  because 

I    .  it  is  ifi  great  part  aqueous^  soon  condenses  in  the  water  of 

■  fhetrough ;  but  if  it  stood  over  mercury>  it  would  increase 

I  ^  la  LafoisJeft  experiment  the  raceiver  itood  aver  marcuiy. 


ON   TBE  COUPOSITIOK   OF   ALCOHOL* 


ihe  bulk  of  the  air  in  the  receiver  in  proportion  to  the  alco- 
liul  it  coiitaioedly  ercD  after  cooling. 

When  the  ino;euioLis  reasoning  of  Lavoisier  is  applied  to 
lilt  re*ulti  of  iht»  experitiK'nt,  we  s^ee,  tliat  35^  grs*.  of  alco- 
hol employed  for  their  combustion  H9*33  cubic  inches  of 
oxi^cn  gas,  and  formed  77 'SJ  cubic  inches  of  carbonic  acid 
^s^  The  liquid  residue  of  tbe  combustion  of  the  alcohol 
was  iitnirly  pure  water.  Thus  the  oxigen  gas  I  consumed, 
deJuclJjig  the  77*S7  cubic  inches,  that  entered  into  the  com- 
position of  the  cai'bonic  iicid«  was  coadensed  by  the  hidro* 
g«ii  of  tlie  alcohol  in  ttie  proportion  that  forms  water,  Con-^' 
SMHjoetitly  12^)*H3 — 77*B7  — 51*96  cubic  inched  of  oxigen  gas 
Buaihave  coudea»ed  10J*9«  of  bidrogen  gas,  or  double  their 
f^ome. 

If  the  weight  of  the  carbon  contaiued  in  the  carbonic 
wad  gaa  produced  during  the  coinbuMion  be  added  to  the 
light  of  the  volume  of  bidrogeii  gas  just  Tnentioned»  we 
ill  tind^  that  the  sum  of  these  two  elements  amounts  to 
lie  more  than  half  the  weight  of  the  alcohol  consumed, 
be  weight  deficient,  or  the  other  products  of  theanalyais, 
Qoot  exibt  in  tbe  residual  gas,  tbe  weight  and  composition 
of  which  are  exactly  known :  it  must  therefore  be  in  the 
liquid  residue,  which  1  have  said  is  nearly  pure  water,  but 
which  1  coo  Id  not  weighj  because  it  was  dispersed  in  the  ap* 
pamtus.  That  part  of  the  hidrogen  of  the  alcoboU  which 
did  uot  combine  with  the  oxigen  added,  combined  therefore 
wUh  the  oxigen  contained  in  the  liquor  itself^  to  form  a 
ifOaotJty  of  water,  which  may  be  estimated  by  the  deficiency 
ia  weight.  On  making  tht;  cajculation  Hccurately,  and  re- 
dttcing  the  analysis  to  100  parts  of  alcohol,  we  shall  find 
iheiD  to  cootaio 
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Cakutation 
the  hidrogen. 


C&lculition  fof 
the  oxigeo. 


Carbon     - •  •  • 36*890 

Hidrogen     9'36S 

Ojtigen  and  hidrogen  in  the 

proportions  that  form  water  53.745 

100. 


Qi 


^$ 
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proportion  ol    OF,  by  tubstitutiiig  the  elements  of  the  water, 
the  elements. 

Carbon 36*890 

Hidn^geti      ••..... 15*814 

Oxigen    • •••  47*^9^ 


A  littte  axote 
KikewUe. 


•ff^^* 


iterit 


100* 

We  sball  find,  that  a  fim^ll  c|uanlity  of  nitrogen  mutt  hm 
included  in  the  prodnet^  of  this  analysis*  for  1  found  *ini* 
moiiia  in  the  water  formed  by  the  combustion  of  alcohoL 
(See  Sect.  IV.) 
Three  expeii.  ^  repeated  this  experiment  three  times  with  nearly  similar 
fl!II!l^"**^^^  results;  whence  I  imagine  I  made  no  mistakes,  but  such 
aa  arise  from  the  process  itself,  which  is  less  accurate  tbail 
those  I  shall  bereaRer  describe.  1  ou^ht  however,  to  com* 
pare  this  analysis  with  that  of  Lavoisier  by  the  same  process, 
except  in  a  few  minntix  of  detail, 
The»«  compaf-  To  reduce  our  results  to  expressions,  that  may  be  com- 
^  *****  ^*^^^*  pared  with  each  other,  and  freed  from  the  different  estioia- 
tions  we  have  followed  with  respect  to  the  composition  of 
woter  and  carbonic  acid  jjas;  I  must  say,  that,  in  the  experi- 
ment of  Lavoisier,  the  barometer  being  at  ^8  inches,  and 
the  thermometer  at  10^  [54^5°  F],  10  grains  of  alcohol  con- 
sumed 23'56  Lubic  inches  of  oxigeu  ga«,  and  formed  10'194 
cubic  inches  of  carbonic  acid  gas;  while  according  to  mine, 
10  grs.  of  alcohol  consumed  34*111  cubic  inches  of  oxigeo 
gas,  and  formed  ^'0'45$  cubic  inches  of  carbonic  acid  ga», 
at  a  similar  pressure  and  temperature,  j 

LaToiisier  has  not  given  the  specific  gravity  of  the  alcohol  ■ 
he  employed,  T  suppose  he  inu»t  have  taken  the  alcohol 
considered  in  bis  time  as  the  purest,  and  such  as  Brisson  in- 
dicates in  bis  tables,  namely  at  a  specific  gravity  of  0'829, 
This  denotes  a  mixture  of  85*63  parts  of  perfect  alcohol, 
and  14*37  of  water,  according  to  the  experiments  of  Rich- 
ter,  the  accuracy  of  which  1  have  verified.  But  I  find,  that, 
on  deducting  this  proportion  of  wuter  from  Lavoisier*fi  alco- 
hol, and  in  other  rehpects  adopting  the  results  of  his  experi- 
ment, 10  grav  of  perfect  alcohol  would  have  consumed  ^7-5 18 
cubic  inches  of  oxigen  gus,  and  formed  11*904  cubic  inches 
Still  thediifei-  ^^  carbonic  acid  gas*  ifhis  correction  therefore  still  leave* 
€iice  gT«at,      n  great  diiference  betweeo  ow  obs^ervations, 

I  ought 


Hif  ilcohol 
weaker. 
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doubt  be  Th«  alcohol 
1  fio(  changed 


by 


from 


I  oaghi  to  remove  one  objection,  that  will 
made  against  the  kind  of  alcohol  I  anuly^ed,  it 

twice  rectified  from  miuiute  of  lime.  Some  chemists  have  murine  of 
assert ed,  that  spirit  of  wine  rectitied  from  this  salt  acquires  ^^^' 
properties,  by  which  it  approximates  to  an  ether.  For  this 
purpose  I  examined  whether  spirit  of  wine  rectilied  by  aim* 
pte  distillation,  and  withotit  edditton,  would  furnish  bycom- 
buf^tion  results  gimihir  to  those  of  my  former  analysis,  with 
the  exception  of  a  quantity  of  water  corresponding  totji^it 
indicated  by  the  difference  of  specific  gravities 

I  rectified  common  spirit  of  wine  by  three  successive  ditn The experi' 

tillationft,  without  adding  muriate  of  limet  and  takiner  onjv  ^^^^  Repeated 

i       -.  1  .'         L     1-      II     ^  r-.,         ir        .  ,  •      ^  with  alcohol  at 

the  first  product  of  each  diMdlation.      in  us  1  reduced  it  to  ^248  rectifi^ 

the  specific  gravity  of  0-8248,  at  15*^  of  R.  [GG®  F.].     The  ^**^ 

process  was  conducted  as  in  the  former  experiment.     The 

i  gas  ia  which  the  lamp   was   ptuced,    the  barometer  at  27 

^  inches,  and  the  tliermometer  at  15*5^  [l)T  F,],  occupied  the 
space  of  (>38  cubic  inches,  '204  of  which  were  oxigen  gas, 

rand  434  nitrogen.  By  the  combuistlon  of  33  grains  of  spi- 
lit  of  wine  this  was  reduced  to  59B  cubic  inches,  consist- 
ing of 

Carbonic  acid  gas •  •  *  •  63*7^ 

L  Oxigen  gas    •••• ♦...,  99*12 

^^^  Nitrogen  gas •  •  •  436'09 

F« 
hrine. 


598. 


^  Froponioni, 


From  tliese  results  we  find,  that    100  parts  of  spirit  of 
rine,  of  the  specilic  gravity  of  0*3248,  contain 

Carbon 32'24 

Uidrogen • •••     8*^23 

Oxigen  and  hidro^en,  iu  the 

proportions  that  form  water  59*53 

100, 

^  Richter^s  table  indicates,  that  100  parts  of  spirit  of  wine  xhis  allowint 
pi  the  density  of  0*823  coutaiu  12 '9  parts  of  water.  If  from  for  the  water  in 
liteke  result*  therefore  we  would  deduce  the  composition  of  igrel«^^u*h*th« 
perfect  alcohol,  we  must  substitute  59'53— i2'8^4fi*73  for  fornicr  expen* 
8^53  in  the  preceding;  analysis.  This  will  reduce  the  parts  "**"*' 
I repre* 


\ 


representing  pure  alcohol  to  87*2;  and,  rotiking  die  calctlfl 
Jfttion  for  lOO  parts,  they  will  coiUain  j 

Carbon  *.••*••• 36*97  ^^fl 

Hidrogen   ** 1 5*S7  ^^| 

Oxigen 47' J*>  ^^M 

100,  S 

Thiff  proTfl*,         The  confbrmit?  of  these  resultg,  with  those  of  njy  first 
iielf Um^hrii  ®^^'>^^^»  evidently  proves,  that  spirit  of  wine  rectified  with- 
not  affected  the  out  addition  is  identical »  as  to  its  essential  principleES,  with 
cQhoJ.  alcohol  that  has  been   rectified  only  twice  from  inuriate  of 

lime,  Befiides,  the  Isitter  has  none  of  the  chttraci  eristics- of. 
ether;  but  retains  the  properties  of  alcohol,  such  as  ha v inn 
a  weak  smell  peculiar  to  spirit  of  wine,  and  not  in  the  least 
ethereal.  Perfect  alcohol  combines  with  water  in  all  prot 
ponions,  and  its  combinations  with  this  liquid  undergM 
changes  of  density  nearly  corresponding-  with  those,  which 
common  spirit  of  wine  undergoes*.  It  has  a  very  small  de- 
gree of  expansibility^  not  at  all  approachijjj^  to  that  of  ether 
the  lowciit  rectified.  Perfect  alcohol  forms  a  little  soot  dur- 
ing its  combustion,  but  only  when  it  is  made  to  bum  with  a 
thick  and  stiBed  flame.  Spirit  of  ivine  obtained  by  simple 
diKtillation  likewise  furnishes  some  un^lcr  the  same  circuro- 
fitancest  but  not  so  much,  because  it  is  1esa  concentrated. 
Ether  does  or  doe»  not  form  soot  according  as  the  atmos- 
pheric air  has  more  or  les«i  access  to  it  during  combustion. 
The  character  attempted  to  be  derived  from  the  presence  of 
loot  therefore,  for  distinguisthinfr  iiiesc  l^vo  fluids^  ts  not 
essential, 
Fossn^Tyitmaf  I  will  not  assert  however,  that  alcohol  di&tilled  a  greater 
much'b*'  «r  nuo'^'^^''  ^^  times  from  muriate  of  lime  may  not  contain  a 
©r ihe  rectifica- perceptible  quantity  of  etlier :  for  I  have  observed,  after 
^^t^ often    ijjj^.j^jg  twice  distilled  a  pound  of  alcohol   from   an    equal 

•  1  suppose  however,  that  %  suiBcient  qiiantity  of  water  h  first  A<tdc<l 
^o  the  perffjct  akalml  to  i educe  it  lo  the  deosUy  of  spirst  mt  wine  recti- 
fied by  simple  distillation.  Comparo  ihe  change!^  of  the  specific  fra^itjr 
of  perfect  alcohol  by  mixturi:  with  water  *n  Ihe  nn$erfn  Gtgemttamdt  dt^ 
Chemie  by  Riditer,  wHh  tbe  ubies  of  BUgdea  ind  Gil^iin  in  the  I'hiloao- 
phk«l  Trai^5u€tiun&  for  L790  and  1 794. 

flight 
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weqghl  of  muriate  of  lime,  that  this  salt,  on  bmng  diasotf  ed 
iowtier,  de|>osi ted  a  b tack  substance  on  the  tiittT,  \wlitcK 
ixkdicated  the  decomposition  of  a  small  cfuantity  of  alcohol ; 
but  thift  black  matter  wa»  too  littte  to  b*i  weighed,  and  from 
this  result  aod  the  preceding  we  may  conclude,  that  the 
quantity  of  alcohol  decomposed  is  ao  snial^  as  safely  to  be. 
neglected, 

^To  be  continued  in  onr  ntxf.} 
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XV, 
\§r  am  the  Subject  of  the  new  Metuh.  %  Mf.  A,  CombE9. 

To  Mr,  NICHOLSON. 


your  Joamal  for  August  is  a  paper  by  Mr.  W.  Cooke,  ^^^  tjieuj 
of  Wolverhampton  I  in  which  he  states  it  as  his  opinion,  that  ^uppased  lo  W 
ibe  new  metal,    obtained  from   jjotash  by  professor  Davy,  is 
not  a!»imple  body,  but  a  compound  of  hidrogen»  electrical 
^id,  ami  potash^ 

If  Mr-  W,  Cooke  had  taken  tbe  trouble   to   read  the  ela^Thkani 
borate  and  refined  experiments  in  Mr.  Davy's  paper  (which  ™"^*^  op*' 
be  mi$|ht  baFe  done,  as  it  has  appeared  in  your  Journal]  he 
certaiuly  would  never  have  formed  so  crude  and  unwarranted 
•a  opiuioD    (which  hy  the  by  ia  not  original ;  but  has  been  thouehfurt 
fUled  liefore  by  Dt^  Harrington  of   Carlisle,  in  the  Gentle- n*w, 
mans'  Magazine  for  July,  except  that  the  Doctor  substitutei 
the  word  phlogiston   for  hidrogen),     Mr.  W»  Cooke  would 
bare  seen  in  Mr.  Davy^s  paper*  that  water  is  not  essential  to 
the  production  of  the  ini^ammable  basis  of  potash ;  and  that, 
by  burning  in  air,  it  does  not  produce  a  solution  of  potash^ 
or  moist  potash,   as  it  ought  to  do  ou  his  Buppoeitiont  but 
pure  dry  solid  potash. 

Having  criticised  Mr.  W.  Cookers  criticism  on  Mr.  Davy, 
I  shall  beg  the  liberty  of  criticising  another  communication 
iw  the  ittme  subject. 

In  ft  remark  on  a  letter  signed  a  **  Dillctante,*'  you  lay,  A»cTtkm,  thsl 
(for  it  fceiiif  to  come  from  the  editor  of  the  Journal,  thoug^h  '^^  ^Ikslis 
'  f        ***^*  form«ilf 
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been  supposed  frmii  iti  want  of  pbilosophical  precision  I  suspect  it  Has  wi»- 
wkl  to^elLiic*.  ^^^^^  source)  that  the  alkalis  were  long  aj^o  suspected  to  b« 


'h1 


tnetallic  oxides.     This  is  not  true,     I  have  read  pretty  eX' 

tenfively  in  chemistns  without  meeting  with  such  n  susi 
cion.  That  the  alkHline  tiirths  and  common  earth !>  we\ 
dcphlogisticated  metal »»  ha«  been  a  very  old  doctniie ;  but  T 
remennher  tio  stjcli  notion  with  respect  to  potash  i*od  nods. 
I  have  looked  into  Dr.  Beddoes's  Contributions;  but  I  6jid 
no  idea  there  of  the  alkalis  being  iiictallic  oxidefc ;  but  I 
have  met  with  a  much  more  ingenious  suspicion,  vLaTii€ly» 
that  metals  are  compouiids  of  hidrogen  and  nzote^  whid 
siDce  the  metallization  of  ammonia,  does  not  seem  so  imprd^ 
babk. 

I  am.  Sir,  with  respect, 

Your  obedient  humble  Servant, 

A.  COMBES 


Chehea,  Sept  S^  1808. 


REMARK. 

WHEN  a  man  i^entures  to  aflTertj  that  a  thing  "  is  \ 

Tbe  lutlior  of  *"i^»'*  because  lie  **  has  not  met  with  it/*  be  n^ust  have 

the  preceding   siderable  couEdence  in  the  universality  of  his  reading  on  \ 

J2!^"***"        subject,  the  unremitting  attentsou  with  which  he  per  us 

author^*  ood    the   infallible  retentiv'eness  of   his   memc 

Admitting   however,   that   Mr.   Combe*  never  overlooks  i 

circumstance  elighlly  or  incidentally  mentioned  in  a  book 

lue  readsj  and  that   his  memory  n  too  ttniacioua,  ever  to  i^ 

•lip  what  it  had   once  received ;  it  is  surely  very  possibH 

that  be  might  have  wanted  opportunity  or  inclination  to  retfl 

fvery  work,  that  may  have  fallen  into  the  hiinds  of  a  reader 

much  his  inferior  in  talents;  and  in  some  of  these  may  ha 

been  suggested  hints,  that  have  hitchnl  in  n  memory  Bsc  li 

tenacious  than   his.     To  speak  with   ^'  philosophical  pr 

sion*^  indeed,  he  should  merely  have  said,  that  he  did  not  ] 

collect  ever  to  have  met  with  such  an  opjnon.   I  can  only  ( 

«  the  iipimoo  that,  in  a  book  so  courmonly  read  as  fV*iircroy's  C'hemisti 

imcntioftcd     the  Opinion,  that  both  potash  iind  soda  are  of  a  metallic  oa- 

•  *    turn  is  meotioued^   if  not  directly,    by  implication*     His 

wordt 
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vords  are,  in  my  translation  of  the  la&t  edition,  vol,  11^  p« 
27 Z,  art.  L»ar}tes»*,  **  the  opinioa  relative  to  the  pretended 
meiallic  nature  of  barytes,  tit*  w^ll  as  of  the  other  salifiable ^ 
ami  particularly  earthy  bases,  will  be  nothing  but  a  mere  hy- 
potfaffsi^.**  Now  as  the  terra  nal'ifiable  bases  is  ui5e<l*by 
FourcToy  to  siguify  the  earths  and  alkalk;  and  as  it  caijoot 
ky  any  meaos  in  this  passage  be  conBoed  to  the  earths*  iince 
he  irmuedtalely  particularizes  these,  as  if  the  opinion  of  their 
metallic  nature  had  been  more  prevalent,  which  is  midoubt- 
edJy  the  fact ;  he  clearly  alludes  to  tht-  opinion,  that  potash, 
soda*  mud  even  ammonia  were  of  a  metallic  nature.  The 
very  slight  way  in  which  he  records  this  opinion  la  owing  to 
his  considering  it  highly  ira  probable. 

But  the  same  opinion  Is  given  more  decidedly  and  di- 
veetly  by  a  writer  of  our  own  country,  Mr.  Robert  Kerr, 

lo  his  tranblation  of  Lavoisier's  Klements  of  Chemis^try,  and  is  advanced 
«d  edition,  Edinburgh,  1793,  p.  217,  the  followuig  passag:e  J'^/^'^'^l^'J^^^^^ 
occurs  ill  tha  text.     **  W^e  are  probably  only  acquainted  as  sicr, 
**  yet  with  a  part  of  the  metallic  ^ubutances  existing  in  na* 
^'  ture,  asi  all  thobc  which  have  a  stronger  affinity  to  oxigen 
^  than  carbon  po^se^ses  are  incapable  hitherto  of  being  re- 
**  diiced  to  the  me tallic  state,  and  consequently  being  only 
f*  presented  to  our  observation  under  the  form  of  oxide*,  are 
<*  confoutided  with  earths.     It  is  extremely  probable,   that 
•*  bar^-tefl,  which  we  have  just  now   arran^^^ed  with  earths, 
*  is  in  this  situation;  for  in   many  experiments  it  exhibits 
•*  properties  nearly  approaching  to  those  of  inetalUc  bodies. 
••  It  is  even  possible,   that  all  the  substancet*  we  call  earths 
**  may  be  only  metallic  oxides,  irreducibkby  any  hither  to 
^  knowii  process/' 

And  the  translator  adds,  p«  21^),  an  entirely  new  secllont 
9ttU  6.  On  ihe  metallic  naturv  i*/  the  eurtksj  in  which  lie 
fdates  the  experiments  of  Ruprecht  and  Tondi,  taken  from 
"  Baron  Bam*s  description  of  the  Cabinet  ot"  iMadenioi«eile 
**  R&ab;*'  who,  as  is  well  known,  obtanieil  metallic  inunses 
by  treating  barytes,  magnesia,  and  lime  severally  with  car- 
bonic matter  in  a  strong  h<?at.  Thiti  history  need  not  be 
hen:  agaio  revived,  but  it  is  material  to  add,  that  the  lumi- 
|iiaus  speculations  of  the  trauslator,   who  expie^ly,  p.  21 4« 


•  Origmal,  vol.  U,  p.  19G, 


mentloui 
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tncDtions  the  &ikiili&  a8  being  probably  metallic  iubstaucM^ 
and  thossf  of  biiroii  Born,  appear  to  include  in  a  geutTj 
way  all  that  the  researchefi  of  Davy  have  reulised  by  the 
skilful  maiia^eraeiit  of  an  agent,  the  chemical  power  and 
bubiUides  of  wlai-h  were  rliscovered  and  extensively  apphed 
in  tiiia  coaiitry  within  a  ft w  wefkn  after  the  knowledge  of  it 
waa  transmitted  to  ua  Uy  Volta,  one  of  the  patriarchs  of  dec* 
trieal  knovfledf^e  and  invention.  It  is  no  derogatiouti  to  the 
meritd  of  Davy,  tliat  he  hua  e?cplored  the  processes  of  na* 
tare  by  sinipticity  of  investi|^at»on»  and  clear  deductions 
grounded  opon  a  knowledge  of  the  aoti cedent  analogies^  la 
which  he  lia;^  put  in  no  claim,  and  upon  which  it  i«  probable 
he  may  not  at  present  set  any  high  value. 


ral     1 


XVI. 

Mcmarks  on  IgHiiicm  by  compressed  Air.    In  a  Letter  from 
J.  A.  De  Luc,  Esq, 

To  Mr.  NICHOLSON. 
SIR,  Windsor,  1 5th  Oct^  18f>8. 

Ipnitl'm  by       A  HAVE  found  in  your  No,   69,    the  following  "article: 

ci»mi3t«»tcd       t4  Qy^fttjon  respecting  the  ignition  of  Tinder  by  compret$ed 

•*  Air^*^     In  this  que^lion,  as  well  as  in  the  reply,  the  igHt* 

thn  i»  supposed   an    eflect  of  tlie    campreuvm  of  the  idr 

itself;  and  this  is  the  object  on  which  1  take  the  liberty  of 

addreftbiiig  to  you  some  remarks. 

THeiw  not  That  this  etfect  is  not  produced  by  the  compression  of  aivt 

Buch  con-       is  proved  by  »ome  circumstances  of  the  operation ;  for  in 

BUtondoeiaot  ^'*^^»  ^^^  "''*  do^%  not  arrive  to  a  great  density  m  the  iDstni- 

re««ML  ment.     If  the  original  quantity  of  air  remained  sensibly  ta 

the  barrel ;  when  the  piston  is  let  free,  it  would  recoil  as 

siuch  as  it  hu^  been  forced  in,  which  is  far  from  being  the 

case*     A  great  part  therefore  of  that  fi/r,  is  forced  out  in 

the  operation ;  und  Uiii*  even  is  necessary  to  the  effect,  for, 

if  the  piston  did  not  reach  almost  the  bottom  of  the  syriogft 

the  ignition  of  the  tinder  would  not\ake  place;  und  such  a 

motion  would  be  impossible,  did  all  the  air^  or  its  greatest 

part,  remain  in  the  barrel. 

It 
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It  is  not  therefore,  the  condensation  of  aiV,  wliich  \no*  Tlie  cause  it 
daces  th<.'  ipiiUmt;  it  is  the  condensation  of  the  imtne^liate  tio'n  ^f  cAi»f*c| 
eause  of  fteat;  sometimes  called  matter  of  htau  but  wliich, 
in  all  the  records  of  Natural  Philo!>ophj,  its  immed  /?r^» 
igneous  Jiuid^  or  their  correispondentti  in  all  Iwiit^uuges  an- 
cient and  modern;  and  it  has  always  been  considered  as  an 
eitpaniihk  Jiuid,  of  great  power  of  expannon^  when  arrived 
to  A  great  density. 

This  is  the  cause  of  our  phenomenon ;  it  is  produced  by  «  when  iron  is 
the  dame  kind  of  operation,  which  brings  to  a  red-heat  a  slip  i^^f^"**^*^    ^ 
of  iron  very  rapidly  hammered;  and  thwt  cause  is  the  cow* 
densation  (yf^re,     l^hat  Jiutd  may  be  compressed  or  rarejied 
in  the  same  manner  as  a^r,  by  mechanical  means.     Thus  in  Similar  phcno- 
t he  air  pwm/?,  which   furnishes  both  examples  at  once;  ®t  ^^ ^^J^Jp  * 
the  same  time  that  the  manometer  riset  or  falls,  by  condm^ 
tug  or  rarefying  the  air  in  the  receiver,  the  thermometer 
rises  or  falU  in  it,  by  the  coMde}isati*jH  or  rarefaction  of  the 
free  fire  mixed  with  the  air;  and  both  effects  are  produced 
by  lesJseniDg  or  enlarging  the  space  in  which  fixed  quantities 
of  the  f es^ective ^uiWjf  are  contained. 

The  only  difference  between  the  two  cases  proceeds  from  A  difference  In 

that  of  the  permeability  of  bodies  to  these  fluids.     The  vcs-  l^^  ''^''^  ^^""^ 
,     ,     *        *  ,  ,  ,  J  1        .       .    i        I  firi?  perm  eating 

selt  bemg  impermeable  to  a<r,  and  made  mr-ttgntj  the  con-  all  bodies, 

den  sat  ion  or  rarefaction  of  air  may  be  produced  as  siowfy 
as  convenient,  without  changing  the  effects  :  whereas  no  ves-  wheoccrapl^ 
»e)  being  fire-tighiy  the  operation  reciuires  a  great  rapidity,  ^'*r  iiec«*saix<r 
If  the  same  number  of  atrokes  of  a  hammer,  which,  by  ra~ 
pidiy  succeeding  each  other,  bring  a  slip  of  iron  to  ittcaR- 
destencct  were  struck  at  great  intervals;  or  if  the  piston 
which,  being  rapidly  moved  up  to  the  bottom  of  the  syringe 
here  in  view,  produces  the  ignition  of  the  tinder,  is  moved 
iiawiy;  thes©  ptfects  are  not  produced:  because  the  con- 
densed fire  has  time  to  escape  through  the  pores,  in  the 
first  case  of  the  troh,  and  in  the  tatter  of  the  barrel. 

This^  Sir,  is  what  appears  to  me  the  cause  of  the  ignition 
of  tender  in  that  appariitus^  which    I  beg  you  will  consign 
\u  your  ?eiy  useful  repositoiy^  if  )  on  think  proper. 
I  am.  Sir, 
J  Your  most  obedient  humble  seniint* 

DE  LUC, 
XVIL 
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On  the  Disadrrtnfage  of  JeiveUed  Holes  m  Cioektcork,     In  ^ 
Letter  from  Mr»  W.  W.iT.KEa»  lo  Mr,  J*  Barraud. 


Dear  Sir, 


Sutc  of  the 

lewetlcd  h€»les 
«f  a  transit 
clock. 


I 


^ 


ilfter15 
fi)onth»  goings 
and  3  mouths 
ffest, 

vould  not  go. 

Ot)  fluid  ex- 
cept In  the 

hules. 


Set  ft  fotJig 
afain. 


la  10  motithf 
sf  <iii  in  gluing 
«Qbcted» 
fton  the  fottk 
mu  Ml  the 
j«welUog» 


Exceftenc^  of 

ttSfOlAg. 


AM  sorry  to  have  delayed  so  Tong  the  account  yoti 
wished  of  the  state  in  which  1  twice  found  the  jewelled 
holes  of  my  transit  clock,  when  I  took  it  to  pieces :  as  th« 
vibration  had  fach  time  fallen  otf,  from  bein^  on  each  side 
tlie  perpendicular  2^  10'   10 ',  and  were  tbt-ii  no  more  than 

In  July  1805,  under  your  direction,  the  clock  was  cleaned, 
and  was  kept  regnltirly  going  till  Oct,  1805,  when  I  we  tit 
from  home  for  two  ojonths.  On  my  return  on  Dec.  6th,  1 
wound  it  up,  but  could  not  make  it  go  even  when  I  added 
about  two  pounds  weight  more  lo  tlie  clock  weight.  1  there* 
fore  took  it  to  pieces,  and  found  the  oil  very  fluid  in  all  the 
holes,  except  thobe  which  were  jeweiled,  where  it  was  almost 
black,  and  very  glutinout.  It  retjuired  great  force,  and  sonae 
dexterity,  lo  draw  out  the  apindie  thiit  carries  the  aeconda 
band.  I  set  the  clock  going  ttgain  on  the  7th  of  Dec*,  and 
it  immediately  threw  out  it«  full  vibration  on  each  sider:^ 
10  10  ;  and  continued  to  go  with  its  usual  excellence,  till 
towards  the  end  of  Oct.  IS07,  when  it  again  fell  off  consi* 
derably ;  and  gained  very  umt'h  on  it»  general  rate.  There- 
fore, on  Nov.  i3d,  I8O7,  I  again  took  it  to  pieces;  found  all 
the  jewelled  Ijolej*  extremely  foul,  black,  and  clogged;  and 
separated  the  jeweU,  which  were  strongly  adhesive:  yet  the 
oil  on  the  pallets  was  very  fluid,  and  in  p.  good  state  in  all 
the  bra^s  boles.  Before  this  cleaniug  the  clock  had  gradually 
thrown  out  less  and  less  for  two  months  preceding,  and  was 
at  this  time  no  more  than  l"  30  40"  on  each  side,  but  on 
fresii  oil  being  applied,  it  immediately  became  —  i°  10'  10*' 
on  each  side;  and  ha*  gone  with  such  excellence  ever  since, 
tliat  1  cannot  forbear  transcribing  the  latter  part  of  my  Jour* 

nal; 
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ftil;  although  m  many  other  places,  where  the  ohservationf 
We  been  carefully  made,  I  tnijjht  have  selected  you  a  longer 
I;  but  the  variety  of  tbia  month  in  temperature,  the 
Ermonaeter  nt  the  clockcase  having  beeu  at  1 6®  and  at  47% 
U  perhaps  as  severe  a  test  as  could  be  brought  forward. 

Rate  of  my  transit  clock  made  by  Mr.  Barraud. 


1807. 

om  Nov, 

26 

^ 

To  Dec. 

9   •  •  •  • 

4-  1,3 

10  .,•. 

+  1.4 

14  •.-. 

+  1.3 

1808. 

Jau. 

3  •  -  •  • 

+  1,3 

4  •  •  • « 

+  1,1 

6  .... 

+  l.S 

12 

+  1,« 

.  ^  Thefe  ivere  the  only  days  ou  which  I  could  get  an  oh- 
r%Nitio(n, 

I  remain,  dear  Sir* 

Your  obliged  Friend, 

And  Immble  Servant, 

W.  WALKER- 

House^  HaytSt  AfiddleieT, 
Mtd  Jakuary,  1S08. 


SCIENTIFIC  NEWS. 

TFertierian  Natural  History  Society* 

^\^T  the  last  meeting  of  the  Werneriao   Natural  History 
Sodeiyi  (Ut  August)   Dr,  JaroeB  Ogilby  of  Dublin  read  a 
ftry  iuterestiog  account  of  the  Mineralogy  of  East  Lothjan,  Mineralogy  of 
which  appeared  to  have  bocn  drawn  up  from  a  series  of  ob-  tasi>  Luthiaa. 
ienmuoas  mode  with  great  skilly  and   was  ill  nitrated  by  a 

iuite 
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■  suite  of  3^  specimens  laid  upon  the  tabIe.^*As  the  couotjr 

■  is  in  general  deeply  covered  with  soil,a*id  profusely  cloihed 
H  with  vegetables,  the  detenu i nation  of  the  dirt<:rreot  iorma- 

■  tions  inu»t  hare  been  a  work  of  considerable  labuilr ;  and 
H  the  skill*  judgment,  and  perseveraure  of  ihe  observer,  rau$t 
H  have   been    fif*«|iiently  put  to  tlie  trial.     The  doctor,  after 

■  describing  the  physiognomy  or  external  aspect  of  the  cotin* 
I  *y>  K^^^^  ^  particular  account  of  the  different  formations  of 

■  which  it  is  composed-  They  are  as  follows: — 'trans^ition,in- 
H  dependiMit  coal,  newest  floelztrap,  and  alliivitiL  When  de- 
B  scribint;  tbe  diiferfnt  tnmsition  rcieks,  he  alluded  partica* 
H  birly  to  the  supposed  granite  of  Fassnett,  (described  by 
H  Profcit^M^r  Play  fair  in  his  III  nitration  j*  of  the  Huttoniaii  The- 

*>^y*)p  winch   he  prtivM  lu  be  a  stratified  bed  of  traoi^itiou 

!^^rc>t  fifmx- ly^'^enatone.     The  descriptiati  of  the  rocks  of  the  newest 

UApiomiatioii.  flQ^t3;.|j.j^p  fQ^^,;^lj^J,^  „;^jj  piirticularly   interesting,  not  only 

on  account  of  the  beautiful  transitions  he  pointed  out^    but 

fc  also  a»  it  proved  the  existence  of  a  considerable  tract  of  these 

V  rocks    in  Scotland,    where  their   occurrence  had  been  dis> 

V  pntcil.      lie  enumenvted  and  described  the  following  inem- 

V  bers  of  tins  formation: — traptuff,  amygdaloid,  clay-slone, 
H  basalt,  porphyry  slate,  tind  porpbyiy  &!ate  inclining  to  green- 

V  stone.  lit?  found  the  t rapt u AT,  which  is  a  coarse  ruechanical 
H  deposit,  forming  the  lo'.ve*t  member  of  the  series,  and  rett- 
m  jjig  iui mediately  on  the  coal  formation:  on  this  tuff  rei^ts 
H  Amygdaloid  containing  fmgments :  above  this  amygdaloid  ii 
H  common  amys^daloid  free  of  frap;ments  ;  this,  in  its  turn,  i> 
M  covered  \\\th  basalt  :  the  basalt  j^radually  passes  into  and  ia 
I  covered  with  porphyry  slate :  and  the  porphyry  fclate,  in  soib^ 
K  instances,  appears  to  pasK  into  greenstone,  which  forms  the 

V  uppermost  portion  of  the  formation: — so  that  we  have  ibo* 
H  a  beautiful  sericii  of  triiasitions  from  the  coarse  mechanicsl, 
K  to  the  fme  cbemital ;  that  is?,  from  tniptuff  to  porphyry  slate 

■  inclining  to  greenstone.  The  doctor  also  remarked,  that 
m  the  amrgdalnid  contains  crystals  of  feldspar  which  have  as 
W  earthy  aspect ;  the  basalt,  crvittals  of  feldspar  poftse»siiig  tbe 

characters  of  common   feldsj>ar;    and   the  porphyry  slate, 

^  gla'^sy  feldspwr;^ — facts  which  coincide  with,  and  are  illus- 

L  iralive  of  the  increasing  fineness  of  th<?  solution,  from  the 

■  oldest 


i 
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flUest  to  the  newest  members  of  the  formation.  In  the 
COume  of  hit  paper,  the  doctor  gave  distinct  and  SQti8factoT3r 
ififwen  to  the  following^  queries,  which  had  been  projiosed 
ly Professor  Jameson:  I.  Does  the  Pass  Rock  in  the  Frith 
of  Forth  beloog  to  the  newest  fluetztrap  fonnatioi»  *  2, 
Doe*  the  sienitic  greenstone  of  Fa**snett  in  East  Lothiaa 
belong  to  the  transition  rocks,  or  to  the  newest  floetztrap 
(brmatioo?     Are  the  geognostic  relations  of  the  porphyry 
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ihl^  or  clinkstone  porphyry i  of  East  Lothian,  the  same  as 
M  ID  other  cottntries?  The  doctor  anoounced  hiss  intention  of 
rj  inding,  at  the  next  meeting  of  tJje  Society,  a  descriptioa 
i|  of  the  different  veins  that  occur  in  East  i^ythian,  and  of  giv- 
l^il^a  short  statement  of  the  geognosticai  and  economical  in- 
^v  faeoces  to  be  deduced  from  the  apptarances  which  he  has 
ioteittgated  with  so  innch  care.  It  is  indeed  only  by  inves- 
tigstions  like  those  of  Dr,  Ogin>y,  that  we  obtain  any  cer- 
Itint}'  respecting  the  mineral  treasures  of  a  country ;  and 
•och  alone  can  aifbrd  us  data  for  a  legitimate  theory  of  the 
fermatioQ  of  the  globe* 

At  the  same  meeting,  a  communication  from  CoL  Monta-  i^^^-     -    ^ 
pte  was  T€ad»  describing  a  new  species  of  fasciola,  of  a  red  fjscifiia  t,r<^ 
colour,  and  about  an  inch  lonff,  which  fcometimes  1  odsjes  in  **°'","C  »  ^i*- 
the  trachea  of  chickens,  and  which  the  colonel  found  to  be 
Oic  occasion  of  the  distemper  called  the  gapes,  so  fatal   to 
these  useful  tenants  of  the  poultry  yard*    The  knowledge  of 
the  true  cause  of  this  malady  will,  it  is  hoped,  iM>on  be  fol<» 
lowed  by  the  discovery  of  a  specific  cure:  in  the  mean  time, 
•  rery  simple  popular  remedy  is  employed   in  Devonshire  : 
the  meat  oi  the  chicks  (barley  or  oat  meal)  is  merely  mixed 
apirith  urine,  tn  place  of  water,  and  thia  prescription  is  very 
(^erully  attended  with  tlie  best  effects. 


To  CORRESPONDENTS. 

Mr*  Gough*s  aotwer  to  Mr.  Barlow,  and  the  commuuica^ 
tiao  from  Mr,  Moore,  in  our  next* 


0\  letters  will  be  alteuded  to» 


MiU^r^ 


JVIETEOnOLOGICAL  JOURNAL 

For  OCTOBER  1808, 

Kepi  by  ROBERT  BANCKS,Mathematical  Instrument  Maker, 
iu  the  Strand,  Lundon. 
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THERMOMETER. 

BARfJME- 
TKR, 

WE  A 

rtiER. 

SEPT. 

. 

* 

<J 

• 

S 

^ 

1 

t 

Day  of 

< 

.*>' 

"3& 

it 

9  A.  M. 

NigliU 

Day. 

Oi 

o> 

:g_ 

-1 

26 

54 

60  i 

61 

48 

3O09 

Clny^Jy 

FR*r 

127 

iO 

47 

56 

4^ 

30-01 

Fa»r 

r>itto 

:2S 

44 

43 

50 

40 

29'6s 

Cloudy 

Ditto 

29 

43 

43 

54 

38 

29-44 

Fai  r 

Rain 

30 

42 

45 

55 

40 

29  58 

Ditto 

Ditto 

OCT 

1 

42 

44 

52 

3C) 

25)'90 

Ditto 

Fair 

2 

43 

52 

54 

45 

2976 

Cloudy 

Ruiti 

3 

50 

4.9 

54 

46 

30-02 

Fair 

iJjtto 

4 

.51 

52 

55 

47 

30-25 

Hi  I  to 

Ditto 

5 

50, 

52 

60 

46 

30*18 

Ditto 

Fnir 

6 

51 

55 

58 

51 

30-10 

Uittci 

Ditto 

7 

54 

52 

54 

45 

3u*09 

ClQudy» 

Ditto 

8 

48  1 

46 

51 

40 

29*34 

lUJu 

Rani 

^     1 

4fi 

42 

53 

42 

2978 

Fiitr 

Fair 

lU 

52 

49 

55 

42 

2978 

Ditto 

Ditto 

11 

4S 

53 

56 

44 

30*04 

Raifi 

Rjin 

12 

4« 

50 

52 

37 

'^9'97 

Cloudy 

Ditto 

13 

40 

44 

53 

41 

3o-lO 

Ditto 

Fair 

14 

47 

45 

52 

40 

2950 

Ditto 

Rain 

15 

43 

4(> 

48 

41 

292 1 

Fair 

Ditto 

16 

44 

44 

4i? 

40 

2960 

Duto 

Ditio 

17 

45. 

41 

48 

40  1 

2959 

Ditto 

Fair 

18 

42 

47 

50 

39 

2975 

Rniii 

Ditto 

W 

42 

46 

50 

42 

2952 

Fair 

Ram 

20 

42 

46 

51 

42 

2970 

Cloudy 

Ditto 

2  J 

47 

42 

51 

4! 

29' 34 

lair 

Diito 

22 

44 

41 

49  1 

35 

2949 

Ditto 

Fair 

.    23 

40 

48 

50 

47 

29  82 

Rain 

Rain 

24 

46  1 

43 

50 

38 

2938 

Fair 

Ditto 

25 

43 

50 

51 

47 

2969 

Rain 

Ditio 

•  Hifh  wiud|  bard  rain  at  miduight 
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ARTICLE   I. 


Amurcr  to  Mr.  Barlow^s  Remarks  on  the  Essaif  on  Poiy* 
gonal  Numbers.     By  J.  GoircH,  Esq^ 


To  Mr,  NICHOLSON. 


SIR, 


iVjLV'  an5.wer  to  Mr,  Barlow*!*  criticism  on  the  solution  of  Antwer  to  IVfr. 
Ferii»ut\  theorem  was  iti  the  possessiou  of  that  getitteman,  Bwlow'i  cntt- 
Ibeheve,  prior  to  the  date  of  his  letter  inserted  in  your 
Jouro«1>  VoU  XXI,  p.  IIS.  As  Mr.  Biulow  does  not  think 
(»roper  to  mi^ke  uae  of  my  [jeruiission  to  puLhsh  the  reply, 
lim  under  the  uece&Hity  of  repeatini^  in  your  present  nuio* 
W  »rgumentj$^  which  have  been  already  stated  ia  a  private 
correspondence. 

Mr.  B.  op*fns  his  cnticistn  by  admitting  the  first  three  1st  objection 
|»ropu«itions  with  thi^ir  corollaries,  to  be  correct;  but  he  ^^^^^''^ 
docs  oot  »ee  in  what'  manner  they  are  to  be  applied  to  the 
general  demonstration.  Thia  objection  may  be  answered 
<iiu«;  If  the  remaining  propo»itlons  be  derived  from  these 
Ibree,  or  nny  one  of  them,  the  necessity  of  inserting  tbcni 
ill  it  eitvblibhed,  because  the  third  is  derived  from  the  «e« 
•en<i«  ftnri  the  use  of  the  first  appeKTS  in  the  course  of  the 
Vau  XXi»  ^o*  94.— Dec*  1808.  R  essay. 


jj 
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AOswered. 


etsaf.    That  the  propaHitions  followinf^  the  third  Are 
from  those  which  precede  them  i;*  a  tact,  Uiat  i**  proved  Uy 
the  references;  consequently,  if  my  jtiiper  contain  a  geo«?- 
ral  demonstration  of  the  lheor**ni  proposed,  the  necessity  oi 
the  first  three  propositions  is  proved, 

Mr.  Bar|ow*s  second  objection  charges  me  with  false  lo- 
gic: and  this  gentleman  states  a  sophism,  which  he  couii- 
ders  to  be  similar  to  the  argument  usfd  m  cor*  2,  prop,  if 
of  the  essay  on  polygonal  nnmhera.  He  observes,  **  that 
**  the  author  of  this  essay  tnigbt,  with  as  much  propriety, 
**  have  said,  that  every  natural  number  is  either  even  or 
**  odd^  and  every  agjjpregate  of  polygonala  being  a^lso  either 
*•  even  or  odd,  then-fore  every  natural  number  is  the  sig- 
**  gregate  of  polygonal  a***  Mr*  B.  rests  his  refutation  of  the 
argument  used  in  cor.  i,  prop.  4,  on  thesupposeil  similarity 
of  it  and  the  preceding  s^ophism  ;  if  then  I  cnn  >how  thc*c 
two  to  be  dis!>imtlar,  bis  second  objection  must  be  pro* 
nounced  futile.  To  do  this,  I  may  obser\^e,  that  numben, 
like  most  other  things,  are  aggregates  of  qualities,  «ot  sin- 
gle qualities,  othen^isc  there  could  be  no  more  numbers 
tlian  qualities;  that  is,  u  iinmber,  beside  being  odd  or  even, 
is  prime  or  composite,  rational  or  irratioual.  This  consider- 
ation shows  th*!  natnre  of  the  intended  fallacy  contained  in 
the  preceding  sophism  ;  for  it  matntuins  two  aggregates  of 
qualities  to  be  the  same;  because  they  hare  one  of  these 
qualities  in  common.  This  1  presume  is  an  objection,  to- 
which  the  demonstration  in  question  is  not  liable:  for 
equality  coustitutes  identity  in  numbers  ;  that  is,  if  anv  one 
of  two  or  mon^  equal  numbers  possess  any  three  of  the  qui* 
lities  pointed  out  above,  or  any  of  the  properties  cootmoed 
in  the  deli  nitrons  to  the  7th  Book  of  the  Kleraents,  all  tlie 
rest  of  tliem  pokisess  just  ti»e  .^ame,  ncilher  more  nor  less 
(by  axiom  >st  of  tlie  kmw;  book).  Now  \i  is  shown  in  the 
first  corollary  to  the  4th  pmposition,  that  every  an^regnte 
of  polygons  of  the    denomination  m   is  of  the   form  p  -b 

iiy^--  '2  .  i;  where  p  is  limited  by  0  nnd  m  — d;  and  s  is  in- 
definite: hence  it  follow's,  that  euch  aggregate  of  such  po- 
lygons is  etpial  to  an  a^^Atgnable  value  of  p-^  m^^2*s. 
Moreover  it  appeal-*  from  the  second  corollar\'  to  the  same 

prop^ttioiij 
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pftpiviition,  that  every  natural  number  is  of  the  form  p  + 

•  ^i.l,    iiiDited   as   above;    where  s  may   be  foiindi  tbe 

Ottinber  bciug  giVL'iJ  with  m  and  p;  but  this  vulue  of  i  sub* 

Staled  111  tbe  ibrui  p  -\-  m  —  ^ .  j,  gives  an  aggregate  of 

-  of  tbe  ileiiomintitioii  j/t,  which  is  true  in  all  cases; 

refore  a  luiiversal  tryth  oot  admitting  of  one  cxcep- 

^^'>ti.    The  preceding  facts  appear  to  give  indisputable  ac- 

ctiracy  to  the  following  syllogi^ni!  eveiy  natural  number  is 

^^t  t4*  an  a^sili^nable  value  of  the  form  p  -^  m^^,  s; 

^B  there  is  an  ^^gregute  of  polygons  of  the  denominatioa 
Hftjual  to  the  sxitne  vulue  of  tbe  same  form;  therefore  every 
ufttural  number  h  uii  a^r^regate  of  5uch  polygons;  because 
tliiag«.  which  are  equal  to  the  same  tbing,  are  equal  to  one 
andther;  Euclid,  Axiom  1,  Book  I;  and  equal  numbers 
luivc  been  ^hown  to  have  the  name  qualities  neither  more 
ngr  te«5.  The  supposed  similarity  betwixt  my  eritic'a  so- 
phism and  the  preceding  mode  of  argument  appears  to  be 
liooeaway;  for  he  proreeda  on  the  tupposition,  that  the 
•ameoess  of  one  quality  coiistitutes  identity  in  numbers; 
hat  the  first  axiom  of  the  7th  book  of  Euclid  is  the  founda- 
ijon  of  my  reosoning;  namely,  that  a  perfect  agreement  in 

rtie^  produces  the  same  thing,  namely,  identity  of  uum- 
My  opponent,  in  fact,  does  not  rely  aitoj^ ether  on 
ibe  similarity  of  his  intended,  and  my  accidental  aophistry ; 
for  he  produces  a  second  sophism,  and  pronounces  it  to  be 
strictly  nnalogon*^  to  mine,  though  it  differs  m  everj'  parti- 
cular fr<nu  hi!*  furmer  parody  of  tny  supposed  mistake, 
\U*  B.  objiervc»,  that  *'  every  natural  number  is  of  tbe  fornj 
♦*p  -j-  w  —  IX  s;  and,  every  square  number  being  also  of 

Sftinii  p'V  m  —  "i.Sf  therefore  every  natural  number  is 
juare  number."  It  is  true,  that  every  square  number 
tJie  form  p  -f  m — '2*m;  but  then  s  is  limited,  being 

o*  4-  9  o  r  4^  V* — n       .  , 

of  the  form  m::z- -9  where  9*  =  /?  or  the 

m  —  .2 

Uistt  greater  i^quare  when  p  h  not  a  square,  and  v  is  to  be 

tdceQ  Id  as  to  make  s  a  whole  nnmbrr;  but  s  is  unlimited 
10  ibe  cafte  of  natural  nnnibers;  therefore,  by  the  rules  of 
logiCf  etery  a^juare  integer  miiy  be  proved  to  be  a  natural 

K  '2  number 
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ntiuiber,  but  not  every  ntitural  number  a  square  integer. 
On  the  coiitrarj^  s  is  iiiiUmited  in  the  ag^jifregatea  of  polt- 
gons^  as  well  ad  in  naliiml  iniiubers ;  therefore,  tny  oppo- 
nent's second  parody  i*  equally  uuHUccessful  with  hia  first; 
because  its  iinH|^nary  resemblance  to  my  syllogism  has 
oeen  shown  to  be  spurious.  In  the  conclusion  of  this  ob- 
jection it  is  remarked,  that  the  corollary  under  consideration 
might  he  assumed  as  a  postulate,  u  e.  as  a  self  evident 

t  problem;  but   far   from    treatin;^  it  eitlicr  as  postulate    or 

axiom,  he  agret*;*  with  nie  in  giving  it  the  iin|Kirtance  uf  t 
t)M0feiiiy  and  demonstrate;:^  it  accordiugly. 

M  objection  Mr.  Barlow's  third  objection  is  occasioned  by  an  obvious 

^'^  *  mistake  on  his  part :  I  have  s^iid,  that,  if  ^  zr  y  4-  f  can  be 
resolved  into  m — /  polyi^ons,  e  \'  f  msiy  bt?  resolved  into 
m  polygons  of  the  same  denumination.  My  critic  puts  a 
construction  on  this  expression,  which  makes  me  suppose, 
tJiat  y  f  /  can  be  rcBolvetl  into  m  ^f  polygons  of  ibe  de- 
nomination m,  in  all  cases.  This  i^  evidently  a  miseoucep- 
tion ;  for,  had  my  opinion  agreed  with  Mr.  Barlow's  inter- 
pretation of  it,  why  have  1  attempted  to  dcmoui^trate  the 
theorem  of  Perm  at ;  the  truth  of  wbi*  h  1  am  supposed  to 
asjiert  without  d  em  oust  ration  in  tLe  preceding^  quotation 
from  my  essjiy  ?  The  genuine  meaning  of  the  passag^e  is 
obviously  this;  if  e  —  y  f  /  can  bi^  resolved  into  m  — f  po- 
lygons in  any  one  nise;  c  \-  f  may  be  resolved  into  m  such 
polygons  in  the  same  ease;  ^vljich  construction  of  the  cx- 
presfiiou  refutes  this  |mrt  uf  the  eritieisjm. 

Tilt  proposi-  All  my  opponenr^  objec lions  have  now  been  controverted ; 

teuuivefML  biit  Jit^  fi^i'th^/r  remarks,  that  there  is  a  di^'erence  betwixt 
doing  a  thing,  maX  proving  that  it  may  be  done  in  oil  cases* 
The  ju^itiee  of  Ibis  ohiervattpn  obliges  tne  to  j^bovr,  t!)at 
my  es«ay  also  coulaius  the  principles  of  the  latter  detnou- 
&tnitM>iw  For  this  fiurpose  let  the  reader  look  at  example  2* 
prop*  7s  which  will  assist  l»im  in  the  f*dlowing  reasoning. 
If  e  zi  5f  +  wi  —  I,  it  may  be  re-'^olvet!  into  m  i*olygon*  (liy 
cor.  prnp.  G)  ;  agnin,  if  f  —  y  -f  m*  it  may  be  resolved  into 
two  polygom*,  wliieh  are  less  than  m;  here  ^^  m  —  %  and 
e^/zztf-^'lm  —  '2  is  resolved  into  m  polygons,  (cor. 
prop,  6) :  moreover,  if  e  —  y  {-  2  m,  it  consists  of  three 
polygons  (by  prop.  (>,  and  cor.  1,  prop.  3),  but  three  is  the 

least 
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l«««tt  i*aloe  of  191 :  hence  all  the  numbers  from  ^  to  y  4*  3  m 
«re  properly  resolved,  except^  +  2i»— 1.  Notr,  let  «  be 
the  indfXt  wliich  resolvti*  ^  +  2  m  —  2  into  polyj^ons;  4nd 
the  saaie«  a,  will  resolve  y  +  2  «  —  1  into  w  +  J  polygons; 
b(it  the  next  value  of  a  =:  a  -[-  ^  —  im  (cor.  ] ,  prop*  4] ;  which 
will  resolve  y^  ^fii«--«l  into  m  polygoDSf  or  le$s«  (cor,  ?» 
prop.  5).  ill  general,  \f  e  ^  tf  -\-  t  can  be  resolved  into  m 
polygons  by  the  index  a>  the  next  index  a  -f  2— -m,  will  re^ 
Awlve  €  -{-  I  into  m  polygons,  or  lesj  [cor,  2,  prop,  .5). 

JOHN  GOUGH. 
Middlcshaw^  October  15,  1809. 
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JJescriptian  and  Use  of  a  Sea  Log^  and  Sounding  Mmchintt 
imtattt'd  by  Mr,  Edwaru  Massct,  o/  Hanle^,  in  Sta/^ 

fordshtre. 

Jl  O  the  nautical  re?u1er  the  adi^nntaget  refluUing  from  » 
log,  that  will  give  a  dead-reek  out  ng  free  from  errour,  ortog^ai^,^ 
nearly  so,  roust  be  sufficiently  obviou?*;  and  to  others  it  would 
be  siiperflaoua  to  point  them  out.  The  principle,  on  which 
Mr.  Massey't  patent  loo^  ia  constructed,  is  not  new;  buteverf 
application  of  it  to  practice  has  been  found  defective,  and 
this  is  the  diflieiiUy  the  patentee  han  had  to  snrinount.  To 
undervtand  the  manner  in  which  it  acta,  see  Pi.  7»  where  «,  „  \  A^ 
fig,  1 ,  is  that  part  of  the  lo^  which  registers  the  distance  sctibed. 
sailed,  and  is  therefore  caHed  the  register;  it  contains  within 
ttself  a  set  of  wheel  work,  whicli  operates  upon  the  finprers  of 
the  several  indices,  1,  Q,  and  3.  b  is  the  rotator,  a  holVoir 
cylinder,  made  air-tight,  and  so  nearly  of  the  same  F^peeitlc 
grarrty  as  water,  as  to  float  when  drawti  forwards  with  tlie 
srelocity  of  mere  steerage  way.  On  this  rotator  are  fined 
four  vaue$  placed  obliquely.  It  i&  then  fastened  to  the  re* 
gtster  by  a  cordt  e »  about  six  feet  long* ;  Co  Ike  lo^p-liole 

•  This  cord  is  «ihown  scarcely  one  icntji  part  of  its  proper  Jcngtk  in  lh« 
ffiff^vliigt  tt  would  have  boen  ^u  unnecessary  extension  af  the  plate  to 
rrprasent  it  otkcnri^,  i«  ii  may  to  rwdjly  b«  concched. 
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at  the  Mhcr  end  of  the  register  is  secured  another  line,  e,  of 
sufficient  lenglh  to  extcud  beyond  the  eddy  of  the  vessers 
wake. 

The  fin^^er  on  the  index  I  revolve!!  once  while  the  log  move* 
forward  one  mt(e  ;  that  on  the  indeit  2  moves  once  round  in 
going  ten  miles;  that  on  the  index  3  makes  one  revolution 
when  the  distance  sailed  is  one  hundred  miles.  \Micii  the 
machine  h  to  be  used,  all  the  fingers  of  the  indices  arc  set 
to  0,  and  both  register  and  rotator  committed  to  the  water. 
As  the  vei>sel  moves  forward,  the  log  must  follow,  and 
from  ^e  obliquity  of  the  vajies  it  is  evident  the  rotator,  ^, 
^^r  must  revolve  quicker  or  slower,  correspondent  to  the  ship's 

^^B  velocity.     This  rotatory  motion  is  commmiicated  by  the  coni 

^^m  €  to  the  universal  joint  sf,  connected  with  the  wheels,  which 

^^K,  consequently  revolve  with  the  rotutor  and  cord,  and  thus  the 

^^H  actual  !(pace  passed  throu^li,  in  uny  g;iven  time,  \s  registered 

^^1  on  the  indices^. 

^^Vcgx^crt the  Every  occasional  or  momentary  acoelemtioQ  or  retard.* 
i«il«L  ^^^^^  tion  of  the  vessel,  from  irregularity  of  wind>  or  other  cattses, 
which  are  eitlier  altogether  pasbcd  over,  or  %*ery  vaguely 
guessed  at,  in  general,  are  accurately  registered  on  this  ma- 
chine, which  not  only  g^ives  the  actual  rate  of  sailing,  but 
the  actual  distance  sailed,  since  the  last  ins{>eetion. 

A  very  httle  reflection  will  convince  any  observer  of  ihe 
great  superiority  of  this  machiue  over  all  others  which  have 
been  hitherto  introduced. 

It  may  appear  rather  presumptuous  to  criticise  the  li* 
hours  of  Smeaton,  and  many  others,  whose  endeavours  were 
not  crowned  with  complete  success:  but  it  is  necessary  to 
point  out  where  their  plans  failed,  in  order  to  prove  the 
very  superior  advantages  of  Masbey's  log;  for  though  sonie 
of  the  machines  answered  their  purposes  tolei-ably  well  ua- 
der  certain  clrcurastaoces,  none  of  them  were  nearly  correct 
under  all  circumstances.  Some  were  erroneous  when  the 
■hip  moved  less  than  four  miles  in  the  hour,  aod  others 
became  so  when  the  rate  was  increased, 
tndwhf.  lo  most  of  the  former  inventions,  the  first  mover  was* 

spiral,  or  a  rotator  in  the  shape  of  a  Y,  aod  was  generally 
attached  to  a  register  ke^t  in  the  Mp;  and  as  it  was  ahs^ 
lutely  uecc^saryi  that  this  first  mover  should  be  out  of  the 

wake 


Former  it- 
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foiled^ 
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milce  of  the  vessel,  it  had  a  length  of  fifty  yards  of  cord»  or 
more*  to  carry  r©und  with  it  every  time  it  revolved,  Th« 
fricttoa  enticed  hy  this  operation  was  such  as  to  preclude  all 
bopet  of  accuracy  ;  it  wsis  useless  in  an  agitated  seaj  the 
riipe  was  very  liahle  to  kink,  and  in  fast  sailing  the  rotator 
would  sometimes  fly  out  of  the  water*.  These  circumstan- 
Ci*«  reodtfred  it  impossihie,  that  the  rotntor  should  make  the 
same  number  of  revolutions  in  pas.^iug  through  a  given 
space«  under  ditfert*nt  velocities ;  and  hence  inaccuracy  wat 
ttnavoidzible*  To  get  rid  of  this  friction  of  the  long  line* 
the  rotator  hat*  in  some  instances,  been  enclosed  in  a  c^lia* 
der,  and  u  reenter  been  attached  to  the  outride.  But  though 
the  defect  of  excessive  friction  was  thus  surmounted,  stiU 
greater  incoovenicnces  resulted.  It  may  be  sufficient  t© 
mention,  thut  the  cylinder,  not  presenting  itself  horizontally 
io  the  water,  was  liable  to  alter  its  position  whenever  the  ve« 
k»city  of  the  vessel  was  chania;ed,  which  caused  an  eddy,  or 
dead  water,  to  remain  in  the  cylinder;  and,  of  course,  the 
rotator  was  liuble  to  erri  in  proportion  as  the  cyhnder  lost 
lU  horizontal  position. 

After  thus  hinting  at  the  imperfections  of  other  previoui 
aetbocts  o^  cou'itructiog  logs,  it  remains  to  point  out 
wherein  Massey's  plan  differs. 

Friction  is  the  principal  can^e  of  mechanical  theories  ra* 
rying  so  widely  from  actual  experiment.  In  some  machines 
one  third  is  allowed  for  its  effect,  ^vhde  the  operation  in 
others  is  nearly  suspended,  and  what  appeared  very  plausi- 
ble in  theory,  is  found  totally  useless  in  practice.  Thus  the 
fridioa  on  a  rope  long  enough  to  extend  beyond  the  eddy  of 
the  vesseKs  wake  would,  in  mauy  circumstances,  on  the  old 
plan,  totally  impede  the  action  of  the  rotatorf.     Under  this 

imprestao^ 

*  Smeatoii}  is  tHe  account  of  hi»  experiment  on  Saumar«3^'«  log,  in 
the  Philosofihical  Timnsactions,  observes  on  i his  subject  *•  Upan  m4k» 
**  tag  up  the  account  of  ihis  run,  I  found  the  ninnber  of  rotacions  were 
•*  lets  by  one  full  itiird  rfiaii  Ihey  ought  lo  have  been,  comp^ired  with 
**  tlie  former  obserrattofti,  which  afforUiid  me  a  coniriricing  jiioof,  thM 
••  ihU  imtrumeot  wa*  considerably  reurdtd  in  quick  motions  ** 

'f  Sin«»toii|  in  ihe  account  of  bis  experiments  in  the  work  before 
quoted  obscrtes  :  **  Durmg  this  run,  1  observed  that  the  rcsi^unct  of 
^  the  waur  co  the  line  aad  ^laie  was  vtrjf  confide rable^aiMl  iivcrc&^ed  tb« 

•*  fri^lioa 
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imprassion,  the  friction  m  Mossey'jfi  patent  lo^  is  reduced  it* 
ftlmost  nothing  by  tbe  followiug  simple  contrivance.  The 
whale  log,  consitting  of  the  register*  a,  connecting  cord«  c> 
•nd  the  rotator.  ^,  is  committed  to  the  water,  by  a  tog  liue 
of  sufficient  length  to  reach  beyond  tiie  eddy  of  the  vesser« 
wake.  As  the  ship  moves  forirards^  the  rotator,  and  cord^ 
r,  between  it  and  the  regibter,  revolve  and  set  the  wheelt 
into  TOotion ;  nor  has  the  rongliest  sea  been  ibnnd  lo  prevent 
thi«  action. 

w^»*i^*^  The  rotator  also,  in  this  log,  is  §o  constructed  a«  alwayc  to 
preserve  a  horizontat  position,  by  bein^  made  nearly  of  the 
same  specific  gravity  as  water;  which  ii.  effected  by  meant 
of  an  air  tube  parsing  through  its  centre:  an  indispensible 
requisite,  which  no  former  machine  possessed;  and  for  the 
want  of  which,  they  could  not  preserve  that  horizontal  posi- 
tion in  fast  and  slow  tiailing-^  wliich  is  absolutely  necessary  lo 
obtain  any  true  result. 

AJid  accuntety  Another  very  important  improvement  consists  in  the  con* 
trivance  for  regulating  the  rotator,  by  which  means  every  ro* 
tator  revolves  once  on  its  axis  in  passing  the  same  space:  ai 
it  wag  found  utterly  imjiossible  to  construct  two  rotators  to 
€%actly  alike  as  stated  by  Smeaton,  without  means  of  ad* 
juitment. 

0«fier*1pm-         To  guni  up  the  properties  of  Maisej's  patent  log,  id  a  few 

f^^  "  words  it  may  be  observed, 

!<  It  will  give  the  true  distance  sailed,  from  steerage  way # 
to  any  velocity  with  which  the  swiftest  sailing  vessel  can 
move. 

2,  It  not  only  gives  more  accurately  than  the  common 
log  the  rate  of  sailtng»  but  the  actual  space  sailed  througli 
since  the  last  inspection. 

3.  It  is  attended  with  less  trouble  than  the  common  log, 
and  no  mistakes  can  possibly  arise  from  the  reiiult  it  gives 

Andthef  id-         jt  remains  to  point  out  one  grcut  and  desirable  advantage^ 

Jngmng  us"  ^hicb  may  very  reasonably  be  expected  to  result  from  iht 

use  of  this  log,  aud  that  is^  a  idpre  cocaplete  knowledge  of 

**  friction  of  the  spmJIe  so  much,  as  to  prevent  it  from  t>cginning  W 
*•  turn,  till  it>c  plate  had  twisted  the  Vme  to  sucli  a  dc»grcC|  thai  when  it 
**  did  fet  &  gtiitig  it  viould  frequently  ran  one  huadred  and  fifry  or  twt 
**  handred  tumi  at  (Mice*'* 
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the  cnrreotsin  various  parts  of  the  ocean,  which  has  liuhcrto  knowlwSgr  of 
bet'ii  Teiy  imperfectly  attained;  as  it  wds  not  possible  to 
'  know,  with  any  certaittty,  whether  the  wvdc  diir<*rence  found 
betwef  u  the  real  distance,  and  that  given  by  the  cornmoti 
lo^,  W4ii  raused  by  the  known  inipertertiona  of  that  method 
of  reckoiiiug,  or  by  the  operation  of  currents. 

Dr.  Maskelyne^  in  the  sHme  \vork  just  quoted,  further  RemaTk<;<ni 
obierves:  **  There  is  another  ar^uuient  which  adJs  much  ^^i'^j')' *^^* 
*•  Strength  to  the  foregoing  ones,  and  'f^reatly  enforces  a 
**  uniform  and  correct  lens^th  of  the  loj^ruie,  on  board  all 
••  ships;  that  in  many  parts  of  the  ocean,  especially  be- 
•*  tween  the  tropics,  and  near  mo:^t  hc«d'!*inds,  there  9ve 
**  €DU!^iderdble  currents,  which  mu^t  introduce  a  fresh  er- 
**  rour  into  the reckonint^;  and  if  this  erronr  should  happen 
**  to  combine  with  that  already  pj'odnccd  by  a  wrong  lenj^th 
*•  of  the  logUnet  ««  it  may  as  well  as  not,  it  is  not  easy  to 
**  «iy  how^  frir  the  totul  errour  of  t!ie  reckonini^  nii^jht  j^o, 
•*  or  to  wlnU  inconvenlencies  or  diing^ers  tiii!  sliip  rnight  be 
•♦  exposed  on  that  account  But  if  the  just  iiud  proper 
**  koijth  of  the  loglioe  were  used  on  board  of  all  ships, 
**  they  would  be  then  liable  otdy  to  the  errours  of  the  cur- 
»*  rents  thcinsflves;  and  even  these,  qr  fur  as  they  tire  con- 
"  stant  and  rcji^ubir,  niij^ht  be  found  out  and  uscfrtnined, 
**  from  the  journals  of  sevend  ^liips,  whrch  would  tl;en  ngven 
••  much  ntnrer  with  one  another/*  And  Smeaton  o1>fierves,  and  Mr^Sme^ 
**  that  it  is  for  want  of  a  mciins  of  measuring  the  way  of  a  ^^"* 
'*  ship  through  the  water,  (and  this  compared  with  other 
"  check  observations,)  that  the  drift  and  veloeiiies  of  the 
*•  principal  eurretits  liuve  not  already  been  determined.** 

Butadmrttinsj;  tliecommon  loglinc  imd  glass  were  perfect- 
ly uniforiu  in  euch  ship  of  a  fleet,  yc4  the  result  would  still 
be  too  erroneous  to  expect  this  very  desirable  knowhdge  of 
the  currents  to  be  derived  from  a  coinptirison  of  the  scverti) 
journals.     Massey*s  ptitent   Io<j    holds  out,  however,  more 
tb»n  a  prol>ability  of  effectini^  this  important  end.     It  op-  RccVoTiinj;  to 
pear«  by  a  letter  from  Captain  Whittle,  of  the  Lord  Nelson,  NewtbiuidUwd 
that  he  found  the  distance  run  from  the  island  oi  lln,  to  St,  ^'"^J\^^"*'  '^ 
lohi/s  harbour,  Newfoundland,  by  Mas?iey*s  log^,  to  agree 
with  the   known  latitudes  aud   longitude^^  of  l^oth  places, 
»ithm  night  miles.     Now  bad  he  sailed  iii  company  with  se- 
veral 


vTjtfO  ^^^  ^^^  '^^^  sovnmnn  MiciitSB. 

YCTii]oth*?rsliipa>  supplied  withUie  saiia'  log,  which  Imd  Vrpft 
tolerably  well  tof^etber  during  the  whole  voyage,  and  it  hj*d 
been  found   (which  is  more  than  probable)  that   all  tbdr 
rcckoninj^rs  correspoudcd  with  his;  the  ditfercnce  bcti^cia 
the  true  diiiliuice,  and  the  disUnce  given  by  the  log,  inigHl 
i^ith  the  greatest  propriety  be   ascribed  to  the  operation  of 
currents;    the  existence  of   which  would  consequently  be 
dibicovercd,  35  far  as  related  to  those  »eas, 
Frtwnthccom-      The  impi^rtjince  of  obtaining  true  soundings  at  &ea  must 
■J^'*  "****^****     be  admitted  by  every  seaman  ;  and  it  is  rather  singylur,  that 
»ii5ciin{;5  ma-  »<>  other  method  than  the  common  lead  has  hitherto  been 
tty  ships  lost,    brought  into  Ui*e ;  as  its  imperfections  are  very  generally  ac- 
knowledged. 
Ca»9«ofies  Many  vesaelft  have  been  lost,  by    dqieniling  upon  tl 

soundings  taken   in   the  ussual  way.     The  diiVuulty  of 
tainin^  the  true  perpendituliir,  and  the  uncertainty  as  to  tl 
exact  moment  when  the  lead  strikes  the  bottom,  upon  wbi 
the  accuracy  of  the  result  depends,  tnu»t  always  prevent 
possibility  of  obtaining  the  true  depth,    while  the  ship 
amy  eonsiderable  way  upon  her.    Indeed,  it  has  been  acknow- 
ledged by  experienced   seamen,   during  some  experiments 
made  at  various  times,  in  the  river  Mersey,  that  they  could 
not  depend  upon  the  commcni  lead*  when  going  live  or 
knots  in  the  hour»  in  ten  or  twelve  fathoms  of  water.     Whi 
the  depth  is  considerable^  the  vessel  must  be  hove  to>  whi 
is  an  operation  attended  with  great  loss  of  time,  and  son 
times  considerable  injury  to  the  sails;  and  during  m  chi 
thisinconvcnitjjce  must  l>e  partienlarly  felt. 
Kewmctliod.        Muss^ey's  sounding  machine  is  as  great  an  tmprovem^ 


upon  the  common  lead,  as  his  patent  log  is  upon  the  comi 
log,     A  rotator  on  the  tame  principle  as  that  to  the  log 
gisters  the  perpendicular  descent  of  the  lead,  without  1 
respect  to  the  length  of  line  paid  out,  which,  in  the  usual  1 
ihod  of  taking  soundings,  is  the  chief  guide  to  the  mnri] 
in  judging  of  the  perpendicular  depth,  and  is  apt  to  dec«i 
him  much. 
Sounrlinj^  ta-        True  soundings  may  be  taken  with  this  machine  in  tM 
kvn'm  sofa-     fathoms  water,  withottt  the  trouble  of  heaving  the  vessel 
Kta.'^Uie'to  °^*  although   she  may  be  going  at  the  rate  of  six  roilea  in  1 
hQur«     True  souodiogs  may  also  thui  be  obtained  io  f 
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derp  watefi   ^here  it  ia  not  possible  to  take  them  by  tlte  ^M 

This  sounduig  machine  is  on  the  same  priociple  as  the  priwiipleoftli*^ 
log^  for  it  19  cvidewt.  that,  if  the  end  e  of  tlie  register,  <r,  w**^^^"* 
(A^  * )  ^*^*'^  projected  into  the  water,  and  suffered   to  dei*- 

ceiid,  the  rotator  would  follow,  and  regi:*ter  the  exact  depth,  ^ 

la  well  in  a  perpend iculur,  as  in  a  horizontal  position,  ,  ^M 

But  though  the  pnnciple  of  the  two  machines  is  the  same > 
their  construction  iiecessanly  ditftTs  conaiderabi}',  as  will  be 

perceived  on  reference  to  the  plate.  ^M 

Fig'  2  represent*^  the  sounding  machine,     a  ii  the  sound*  Defcnptkm  of 
ing  tveii^ht,  containini^  a  register,  t,  %  with  two  dials:  the  * ' 
hand  of  the  dial  1  maken.  one   revoUition  when  the  weig^ht 
lias  descended  twenty  fathoms,  the  other  rcx'oivesonce  whea 

the  descent  amounts  to  rtve  h«judrcd  fathoias,     A  rotator,  h^  ^\ 

<>imi)ar  to  that  attached  to  the  lo^,  connmuiiicates  with  the  ^^H 

wheel  w  ork  of  the  diab  1,  *2,  by  means  of  the  rod  c^  on  which  ^H 

tliere  are  three   uuiveriial  joints,   3,  4,  and  5.     This  rod  is  ^^k 

supported  dnrini^  the  descent  of  the  weight,  by  the  drop,  rf,  *               ^| 

at  the  end  of  which  is  a  fork,  ti,  and  a  friction  wheel,  J.  ^* 

Wlieii  the  machine  is  in  be  used,  a  sounding  hue  i&  fasten-  M^hnJcf 
ed  to  the  ring,  r;  »iud  one  of  the  vanes  of  the  rotator  is  fXxp^  "*^"^  **' 

|»ed  into  the  s^pring  8 :  the  rotator  will  then  be  in  the  position  ^m 

jiuiinutcd  by  the  dotted  lincti,  a .     The  indices  must  be  set  at  ^H 

rl^  and  the  covt-r  or  litl,^/',  be  shut.     The  machine  mit^t  then  ^| 

W   projected  perpendicularly  into   the  Rca.     A^  soon  as  it  ^| 

reaches   the  surface,   the  resiiitance  of  the  water  forces  the  ^^| 

dotted  rotator,  jr,   out  of  the  <^priu^  a,   atid   it  assumes  its  ^| 

^erpeudicular  direction  as  represented  by  the  rutator  b*     As  ^| 

tlie  machine  dei^cetids,  it  is  evident  the  rotator  will  revoUe,  ^| 

ind   its    motion  be  communicated    freely  pa^t   the  friction  ^| 

wheel  7»  and  the  universal  jomt  5,  to  ihe  wheel  work  of  the  ^| 

dials  I9  I*  and  thus  indicate  the  space  passed  through  in  fa-  ^| 

Ihom^.     When  the  niachuie  has  arrived  at  the  bottom ,  the  ^| 

rot&tor«%as  it  is  no  lonj^er  buoyed  up  by  the  reaction  of  the  H 
•rater,  wdl   fall  to  the  bottom,  quitting  the  fork  of  the  drop 

4^  nhich  will  aUo  full  fr^on  its  liorizontal  position,  and  in  its  < 

4esceDt»  by  means  of  the  locking  rod  9,  prevent  the  rotator  ^| 

^m  revolving  a^  the  machine  is  drawn  up.     Whew  at  the  ^\ 
t .                                                                                    bottomj 
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boftom»  the  rotutor  will  be  in  the  position  of  the  dotted 
lines  f/, 

Thiii  machine,  simple  in  its  construction,  and  scarcely  more 
liable  to  accident  tlinn  the  cominon  lead,  ascertaini,  with 
the  utmost  precision,  Uic  perpendicular  depth,  by  the  mer« 
act  of  descent  thi  ou]j;h  the  water-  No  mistake  can  arise  from 
that  common  f?oui"ct*  of  errour,  the  drift  or  lee-way  of  tlw 
ikip  during  the  time  of  descent;  nor  does  an  operation  of 
such  importance  dt^peiid  upon  t be  uncertain  sensation  caused 
by  the  lead  striking  the  bottom,  on  which  the  accuracy  of 
the  conitnon  log  altog^ether  depends,  and  which,  it  is  well 
known,  frequently  and  materially  misleads  the  best  seamau: 
for  thou|^b  a  thousand  fathoms  of  line  ^cre  paid  out,  in  the 
smallest  depth  of  water,  no  inaccuracy  could  arise,  as  the  pet* 
pffidlcukr  df^pth,  at  the  point  of  hearing,  would  be  regis- 
tered on  tiie  index.  The  on!y  iticonrijnience  experienced 
uould  be  till'  additional  labour  necessary  for  hauling  in  the 
excess  of  line*  The  most  inexperienced  person  may  use 
this  rajichint,  without  risk  of  errour,  in  the  most  turbulent 
»ea,  and  during  the  night* 

The  advuntaL;€3  already  enumerated  would  render  the 
founding  machine  of  p^reat  impoilance;  but  there  are  other 
prop crtitf»  of  still  more  consequence. 

To  heave  a  ship  to,  in  order  to  obtain  soundings,  on  a  lee 
shore.  In  stormy  weather^  is  a  very  disagreeable  operation, 
attended  with  much  trouble,  and  loss  of  way  ;  alho  with  con- 
siderable dunj^ur  to  the  ship's  Bails;  indeed,  it  would  of^en* 
under  !iucb  circumstancesi,  be  attended  with  great  hazard  to 
the  safety  of  the  ship.  To  avoid  these  unpleasant  confte- 
quences,  the  n master  siometimes  adopts  a  measure^  which  he 
conceives  to  be  the  le^s  exceptionable  alternative,  by  mn- 
nin*;  on  without  t?ounding  at  all. 

To  prove  how  much  inconvenience  and  danger  are  avoid* 
ed  by  Ma«se)  V  lead,  it  is  enough  to  state^  that  soundiiigi 
may  be  taken  in  depth  from  6o  to  dO  fathoms,  while  the  ship 
is  under  way,  at  the  rale  of  tliree  miles  an  hour;  and  as  th« 
rate  of  sailing  may  be  still  materially  reduced,  without 
entirely  stopping  tlit;  vessel,  or  altering  her  coarse*  90  in^ 
soundings  be  had^  to  any  dtpth  required,  while  she  is  under 
w»y. 
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Tn  order  more  clearly  to  abow  ihe  sujieiionty  ofUiU  ma-  I*^  &iipt^fif»nty 
chine,  and  make  it  apparent,  that  the  quantity  of  stray-line  *^**'^"i*^^***'"**' 
veered  out  does  not  at  all  afi'ect  tlje  tnilh  of  tlie  result:  suppose 
the  common  lead  thrown  from  the  mizeii  ^hnius  of  the  ship, 
which  may  be  reprefeented  hy  tlie  point  a  of  the  tnungle  ah  c, 
(fig.  3),  and  that  the  ship  has  moved  forwards  through  the 
ipsce  equal  to  the  line  b  c,  while  the  tead  hii»  debcended 
thixnigh  the  line  a  c;  it  is  evideul,  that  it  is  impa^sjibfe^  in 
thb  case,  to  ascertain  the  exact  dt^pth,  as  a  *]uautity  of  lijic, 
fc^ua]  to  a  ^9  would  be  paid  out,  ivhereas  the  true  depth  m 
tijttal  9u\y  to  the  line  a  *%  %i?hidi  is  much  less.  But  the  case 
mwtrj  difTererit  when  the  patent  sounding  machine  19  used, 
ii  the  operation  ceases  when  it  has  reuclied  the  bultom;  nor 
'}t  the  itray-Uuey  a  ^,  whatever  its  length,  at  all  taken  into 
the  account. 

It  baa  t>eeii  found  extremely  diOicuU,  and  sometimes  im- Takes  acm- 

potiible,  to  obtain   soundint;s  in  v.  ry  deep  water  with  the  ^}''  ^m^dtngt 

111'  .'  r  11  any  4cjalk* 

c<Hilliiaii   lead,  which    may  perhaps  be  thus  ijc counted  for. 

The  cemmou  litie  which  is  Ubcd  for  soundiai;,  though,  if  left 

to  itself,  it  would  mnk  in  whaler,  yet  its  det^cent  would  be 

amch  slower  th^o  that  of  the  lead,  sepanitely;  it  conse-- 

Cjuently  follows,  that  the  iead  must  be  so  much  impcderl  by 

■frying  the  line  with  it^  that  when  it  does  reach  the  bottom, 

^■toe  will  be  scarcely  any  sensible  cheek  to  enable  the  sea- 

^^pl  to  know  the  precise  moment.     Indeed,  if  he  can  ascei* 

tain  even  this  to  a  certainty,  heslill  caouot  depend  upon  the 

troth  of  his  soundings;  for  if  there  be  the  least  drift  or  cur- 

rent,   the  Iraeitsdf  will  assume  a  curve,   similar  to  tlmt  of 

the  line  of  a  kite  in  the  air.     These  two  caui»eii  will  always 

opemte  agninat  the    perfection    of  the    conamon   mode  of 

souodiu^. 

Afkcr   to   fully  describing  the  priiieiple    of  the    patent 

Pndiog  machine,  it  is  scarcely  nece::jsary  ti>  prove,  that  it 
ibk  to  neither  of  the  foregoing  objections ;  and  it  may 
ufiicTent  to  say,  that,  as  it  will  certainly  tind  its  way  to 
b#ttom«   if  a  sufficient  portioa  of  stray-line  be  allowed 
^•to  giuml  against  its  being  checked  In  itt>   progress,  and 
4]i«  c^?rtninty  of  its  having  n^ached   llje    bottom  may  be  as* 
certamed  by  the  ariuirj^,  there  can  be  no  doubt  uf  the  prac- 

ticabihty 
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ticalnUt}-  of  Iti*  olitiiiaitig  ^iitidtri<^s^  in  any  depth,  and  no 
reiisfjirabii'  clou  I  it  of  their  correctness  when  oblaioed. 

From  the  construction  of  this  machine,  it  might  be  ima- 
ginetljlhiit  tlw  rotiitor  uouJd  impede  its  motion  through  the 
water,  and  thiit  it  coidd  not  descend  bo  rapid ly  as  the  com- 
mon Icud  ;  bitl  during  repeated  triab,  in  thirteen  Fathoms 
Wiiter,  in  which  the  rotator  was  frequently  del achetl,  and  the 
lead  fullered  to  descend  atone,  there  was  no  dirtermce  per- 
ceptible in  the  time  of  their  descent,  though  an  excelleiii  , 
quarter-second  stop  wutcli  was  used  during  the  expenmeo^ 
to  detect  any  chang;e*  The  following  table  shows  how 
very  uniformly  the  times  of  descent  corresponded  with 
the  depths  in  fathoms,  during  a  series  of  trials  made  on 
the  river  Meracy,  with  the  patent  lead,  weighing  fourteen 
pounds. 

The  manner  of  conduding  tliesc  experiments  u^a?  stich  tf 
IS  deserving  of  perfect  reliance*  Two  pilots*  of  wcU-knowi 
ability  and  cjcperience,  were  empiojed  :  on<'  threw  ihe1«id» 
nnd  the  other,  the  mooient  he  faund,  by  the  ^bckeninf»  of 
the  rope,  that  the  weight  had  arrived  at  the  bottom,  cried, 
*  stop,*  to  a  third  p  era  on  who  held  the  watch. 


Time  of  descent,      Falhoms. 
*      ^i    secotids     ^^ 
'J|  3 


Time  of  descent.       Fatlmm^. 
7i    seconds  11^ 
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Taken  when  under  sail,  at  upwards  of  five  knots  in  the 
kour. 


Several  captains  and  masters  in  the  navy  haye  made  trial 
of  the  log  and  sounding  machine,  and  given  very  favoaruble 
reports  of  their  performance.  Of  these  the  two  foHowing 
muy  be  selected  as  spccio^ens. 


SEA  LOG  AKJ»   SOCHDtNG   MACtllNS.  ^^ 

SmJofef,  1 1th  Dec,  I8O6. 
j      Ha%ing  several  times,  and  m  difrcrciit  de^jlha   aiitl  rates  Tesiimonr  nC 
I  i»f  wtiliog,  tried    Mr.   Edward   Massey's  P^^^^^*^  ,^^"^^^^"0  *lic^^^^ 
mschiocy  which  is,  in  my  opiuion,  a  most  excellent  inveii- »iiyn<liiigiii** 
tion,  as  correct  soundings  were  gained  in  firty-five  fathoms^  ^*'**^^» 
with  ft  •trong'  breeze*  going  six  knots^,  by  only  passing  the 
l€a4l  to  the  quarter-boat,  attaching  a  hand  lead  about  thirty 
£tthoi]i4  from  the  machine,  {which  1  think,  is  in  i»uch  cases  j 

tuecemmry  :)  and  about  ninety   falhums  of  Hneont:  at  an- 
other trial,  to  compare  the  old  with  the  new  method,  going  1 
,  lite  knots  and  a  half,  correct  soundings  were  ascertained  by                      1 
the  machine  in  fiity-two  fathoms,  by  pastiing  the  line  to  the 
xnain^huins,  wiien  we  could   barely  get  the  depth  in  the                       j 
•Id  wa}^  by  carrying  the  lead  to  the  spritsad-yard,  not  with- 
■taoding  the  immense    length  of  a  firft  rate,  and  daylight 
m  our  favour;  and  not  even  then,  if  we  had  not  had  know* 
M^  of  the  depth  nearly,  that  being  a  clieck    or   caution 
aat  to  giv*e  too  much  line  otf  the  reel,  there  being  no  lime 
I  to  gather   in  the  slack,  which  wouM   be   the  case  were  wi* 
mttid'iag  in  an  unknown  place,  by  the  old  method*     The  1 
inrcQtion  is  the   more  valuable*  as  the  process  »»  the  most 
ample,   the    whole  being    understood,    by    tjceing    it  oucc 
ia  Qie.                                                                                                             j 
I  therefore  consider  it  a  valnable  improvement  in  naviga-  1 
tioa  ;  as  in  frequent,  and  various  ca^es,  tsoujidingsconUl  not 
I  be  gained  without  it.     The  advantages  are  many,  such  m  in 
\  chase,  or   being  chased  ;  on  a  lervshore,  or  tloubtful  of  it ;  ^ 
aiid  to  save  time  in  running  fur  I  lie  desired  port*, 

R.J.  NEVE,  Captain,  I 

N.  B*    It  win  be  necessary  in  the   pmctiee  of  the  new 
method  of  sounding,  to  have  line  of  diderent  sizes,  in  |>ro-  . 

\  portion  to  the  depth  of  water  ;  aa  by  the  bhijj  parsing  at  the 
fate  of  eighl  or  ten  knotn,  it  will  require  the  best  of  Unen 
to  Itaul  in  the  lead,  and  should  be  made  of  a  much  superior 
^nalitj  to  those  at  present  supplied  tu  the  navy. 

•  Th«  honourable  Navy  Board  lia^e  adapted  ihe  mounding  machine 
Ibrlbeoceof  lib  ^UJ«^.ly^  nivy,  and  ha^e  forourod  the  irifcnior  with 
•n  utAet  for  fiirc  huadred  machine:^* 

//.  M. 


mADItrS  OF  CURTATDRB. 


JI,  31.  S,  San  Jo^ef,  in  Tarbay^  1^/i  X>ec.  U 


SIR, 


aodo£ib€U>f»  In  obedience  to  your  orders,  we  have  been  particular  m 
ottt'tiiiiii;^  to  the  u*;e  of  Mr.  Edward  Maifsey's  Patent  Log, 
and  from  every  opportunity  that  ofiered  during  our  cruuif 
we  urc  strictly  of  opinion,  that  it  haj*  the  ojerit  of  accom* 
plishin^  the  tnd  for  wliich  it  i&  intended. 

On  some  trinls  made  with  it,  and  the  eommoci  log,  ther 
perfectly  a^retd,  at  other  times  tht  y  diOered  a  htlle*  bul 
hint  ni^ht  bearin  j;  up  ibrToilmy,  with  a  run  of  eighty  miles  in 
sipially  wealht'r,  tliere  was  a  difference  of  nine  miles :  hut 
agreeably  to  our  teckoninf;  tlie  patent  log  was  perfectly  cor* 
reet ;  we  therefore  cont^ider  it  an  important  improvement  in 
jmvi4;ation,  and  tlie  more  so,  a^  the  iustiiiment  ts  simple 
and  ea?iy  t*;  be  i^cncrally  understood. 

The  chief  thin^*^  iieccs^^ary  to  be  observed  are  to  seciirt 
the  tow-line  a^  near  tlie  surface  as  possible,  to  prevent  tht 
mucbine  from  quittinjjthe  water  in  an  agitated  sea,  and  ftt^ 
sailing,  and  not  to  be  less  than  sixty  fathoms  loo^  in  a  first 
tate,  to  prevent  it  from  being  aft'ected  by  tlie  eddy  of  iht 
ship' Si  wake. 

We  are.  Sir, 

Your  most  obedient  humble  servants, 
R.  J.  NEVE,  Captoin. 
THOMAS  MOORJi,  Maste? 
To  sir  Charles  CoHoiu  hart.^  viceadmirai  of  ike  red,  ^c* 


IIL 

Observations  on  the  Problem  respei^ing  the  Radius  of  Cttr* 
taturc.     In  a  Letter  from  W.  MooEE»  EJq* 

To  Mr,  NICHOLSON. 
SIR, 

JLF  the  following  observations  on  the  problem  rcspectii 
the  radius  of  ctirvature,  i»bould  be  found  to  deserve 
place  in  your  P!iilosophical  Journal,  the  insiertion  of  the 

iK'ill  greatly  obli^ei 

Sir, 

Your  tuosl  obedient  httmble  servant, 

W.  MOORE. 


J 


^^  KADIUS  OF  C?&VATU11E#  g57 

An  attempt  to  showt  thai  the  nature  of  the  problem  re^  pmbUm  re* 
l$pecting  the  radius  0/ curvature  does  not  itwolve  in  it  tkef^p^^^^t^^^^* 
i.€0¥uideratitm  of  second  Jiuxions ;  but  that  they  are  made  to  ti*^  d***"?  not 
|1  enter  into  the  definitwe  expression  us  a  matter  of  mere  con-  invoWe  sccgnd 
wemence. 

Definition.  If  one  eud,  O,  of  the  thread  A  L  D  O,  PI,  vii,  . 

fig.  4,  be  first  fixed  to  the  point  O,  in  a  curve  L  D  O,  concave  I 

the  same  way»  and  afterward  the  thread  be  put  about  the  said  I 

•curve  wo  as  to  touch  it  in  every  part :  tbeti  if  the  other  end,  A^  ■ 

\  of  the  thread  be  tightly  moved  in  the  same  plane  with  the  I 

i  curve  L  D  O,  the  said  end,  A,  will  describe  a  curve  A  BI,  I 

j  called   the  involute  curve  to  LDO  which  is  the  evvlule  :  I 

i«iid   the  right  lines  D  B^  O  I,  are  said  to  be  radii  of  cur*  ^^ 

I  mature,  fl 

I      It  is  evideot  from  the  method  of  generation  of  the  curve  m 

[  A  B  I,  that  if  at  any  point   D,  m  the  evoiute  LDO,  the  ■ 

'  atring  should  cease  to  unwind  itself  and  the  nidius  L^B  cou-  I 

I  tiQue  to   revolve  about  D,  aa  a  centre  (»ee  figure  5),  the  I 

I  circle  thereby  deacribed  wou!d  have  the  same  de^ee  of  cur-*  ^fl 

I  vat u re  as  the  hwolute  at  tlic   point  B;  and  that  a  tangent  ^H 

I  drawn  to  either  curve  would  be  common   to  both«     More-  ^H 

1  over,    because   the  aaid   two  corves,  viz,  tire   iuvofute   and  ^ 

eircht  have  the  same  curvature  at  the  point  B,  and  their  con*  I 

tiuuations  one  and  the  same  curve,  namely,  Ihe  circle  where  ■ 

radius  is  X)B;  the  fiuxions  of  the  absciss  and  ordinate  of  fl 

the  one,  will  be  equal  to  the  Huxions  of  the  absciss  and  or*  ■ 

dmate  of  the  other,  and  consi^quently  the  same  will  hold  of  I 

noy  other  order  of  fluxions  whatever*    This  being  premised,  I 

let  it  be  required  to  fiud  a  definitive  expression  tor  the  r^  I 

dius  of  curvature  of  any  curve,  as  A  B  L     For  which  pur- 

pose  let  as  usual  the  absciss  and  ordinate  AC.   B  C,  of  the 

curve  A  B  f ,  be  denoted  by  x  and  y  ;  also  A  B=Z,  and  put  ■ 

BE   the  corresponding  ordinate  of  the  circle   AlBN:^tr.  ■ 

Then  the  triangles  Bum,  BED,    bein§j  similar,  we  have  I 

Be  :  Bjw  ::  BE  :BD;  or  i- :  ^  :  :v:BDzz^     Now  this  I 

ciipre«fi»ion  is  general  ;  but  being  in  terms  of  the  ordinate  of  ■ 
the  circle  M  B  N  and  unequal  to  B  C,  the  ordinate  of  the 
circle  ;  it  cannot  with    convenience  be   applied  tu   curves 

whose  equations  are  generally  expressed  ia  terms  of  their  ■ 

Vou  XXI,— Dec.  I803.              S  1 


l3t  ^^^V      timtt  Of  cvvLrkjfvnt, 

f^^f^JJJ;    ^mi  oriindUsT  we  must  therefore  \n  or^er  to  ^3^1^  /t  to 

fidius  of  cur-    practital  ptirp<>«es  find  a  value  for  i?,  m  such  Icriifs  ds  shsill 

I^aibredoesnoM,^  cotiwinniit  lb  the  characters  in  which  the  ^tiatlotis  of 
luxioai.  curves  are  generally  written,  viz,  those  expressing  the 

•ciss  and  ordinate:  in  order  to  which,  let  the  above 
sion  be  put  aguin  into  Huxious,  and  made  equal  to  notbii 


(it  being  a  constant  cjuantity)  and  we  shut  I  have 


«irai'^r«_ 


---=cj;andr= 


r,   another  ^neral  expression  in  terms  of  the 
X  'X — xz 

"fluxions  of  the  arc,  absciss  and  ordinate  of  the  involute- 
but  thid,  like  the  other  is  atill  inconvenient  for  pmotice; 
yet  the  difliLulty  may  be  removed  very  easily  by  expunging 
li:  for  put  jr*-^y*^zzi*  into   fluxion*,    and  we  get  ik'k-jS 

zzxii;  andx:^ H-^  ao  that  our  lost  expressiion  bMomet 


■bd= 


-  ^ 

' i.  ^x — XX    ~  i'^x  +  i > i' * — X « *  ~*  ir ^x  -^-fj x *— irt' 


the 


geoerfil  vulue  for  the  rudiuB  ofcurvatnre,wlien  both  the  absciss 
and  ordinate  flow  inconstantly  :  but  as  all  curves  may  begeoe* 
rated,  either  by  th^  uniform  increase  of  the  absciss  and  incon- 
!>tant  variation  of  the  ordinate;  or  by  the  uniform  flow  of  the 
ordinate  and  variable  fluic  of  the  absciss ;  weare<at  liberty  to  as- 
sume the  lirsl  fluxion  of  either  constant  a^  it  m*y  suit  our  coo- 
venieoce ;  and  thus  simplifying  the  expression,  avoid  the 
trouble  which  would  otherwise  arise.*— Thns^  if  x  be  sup- 

.[loaed  couijtauta  the  expression  will  be  ^--l —  ;  «uid  if  j 


—yx  .  X*  l-v*  __— ?!fi 


x''x — X  x^-y  X 


^^— X 


be  made  constant  it  becomes, 

It  is  to  be  remarked,   that   all  those  expressions  for  tt 
radius  of  curvature  are  strictly  true  and  general ;  yet  h^^ 
in  terms  of  quantities  whose  values  would   be   extr 
difficult  to   find,  are  not  so  applicable  to  practice  as  th 
containing  only   the    fluxions  of  the  absciss  and  ordinate. 
The  entry  of  second  fluauona  into  the  definitive  expression, 


iku  TOE  eoMPosiTiow  OF  ALcon0i«  S5p 

does  nM  imply,  that  the  nature  of  the  problem  necesatrily 
requires  it :  it  arises  from  the  particular  artitice  which  is  em- 
ployed ID  finding  the  ralue  of  v^  the  ordmate  of  the  circle; 
^tid  is  a  mutter  of  mere  commodioiisness,  suggesting  tto 
other  reason  for  their  appearance,  than  that  of  a  ntcesaaty 
cousequeace  of  ducb  a  particular  «te(i. 

Royal  Military  Acudcmy^  Woohcich, 
Oct.  13M,  1 80S* 


E$say  an  the  Compttsitton  of  Akohol  <md  of  Sulphuric  Ethn* 
^y  Theodore  de  Saussvre. 

fConiinited  from  p.  231. 

Sbct»  hi.     Analysis  qf  alcoftol  hy  detomting  its  mpour  toilh 
wtigen  gas. 


h 


LN  the  preceding  analyiis  I  remarked,  that  alcohol,  bum-  j-he  whole  oi 

b^  in  a  lamp  uuder  a  closed  receiver,  di  if  uses  a  vapour,  that  the  akohol  not 

Ills  an  alcoholic  smell;  it  is  ver\^  probiiUe  therefore,  that  ^"^'*''!' '"  ^*^* 

*  preceduig  €36- 

the  whole  of  the  combustdjie  dtsjippeaniit;^   *rom  the  lamp  perimemj. 
tJoes  not  burn.     Aceordini^ly  1  sought  a  process,  thatthoald  u,  vapour  d«- 
Hfecl  a  complete  combujition  of  the  alcohol ;  and  this  I  donated, 
ionuA  in  detoaating  a  mixture  of  vapour  of  alcohol  and 
0)iig€ii  gas  over  mercury,  by  the  electric  spark,  in  VoItA'» 
eudiometer. 

This  process  applied  to  tlie  analysis  of  alcohol  is  some- -j-j^-^  ^  ^j^gj. 
what  complex.  It  requires  a  kntm ledge  uf  the  weight  of  cult  piocw*. 
tha  vapour  of  alcohol  at  a  giveu  temperature  and  pressure, 
and  the  determi tuition  of  the  increase  of  volume  of  tiie  nod- 
gen  gas  by  the  preaence  of  the  vapour.  The  experjmeut 
tnnst  be  conducted  at  a  temj>crature  exceeding  IS"*  R,  [UGT 
F.]  to  obtain  sufficieutly  deciitive  results;  and  neither  the 
^dtermomtflier  oor  tlie  barometer  must  vary  daring  theeourae 
«f  it^  wfiich  tequires  pmctiee  mod  quickness  in  several  of  it» 
maiiipttlati^iM, 

S  «  I  washtd 


ogO  ON   THE   COMPOSITIOK   OP   ALCOHOL* 

Method  of  T  waslied  the  inside  of  a  large  bladder  with  ulcohol  ^eve- 

eomputiiig  the  ^^  thne«,  lettinfir  the  alcohol  stand  in  it  a  loos  time,  to  take 

dtJataUO(t  of  .  -11-  -    1 

ipipouiof  2ico  up  every  thing  soluble  m  it,  that  this  miji^ht  not  atfect  the 
expansibility.  When  this  came  out  perfectly  jjure*  the 
bladder  was  three  parts  filled  witli  atmospheric  air^  two 
ounces  of  alcohol  were  poured  in,  and  it  was  stopped  with  a 
cock*  The  air  contained  in  it  was  diluted  by  the  formation 
of  alcoholic  vapour.  At  the  expiration  of  eigliteen  hours  I 
fitted  tn  the  cock  an  empty  receiver  intruded  to  weigh  the 
air<  The  cock  bein^  turned,  the  dilated  air  passed  alone, 
without  any  liquid  alcohol,  into  the  receiver,  which  was 
weighed  before  and  after,  the  thermometer  being  at  17^  [08* 
F.],  and  the  barometer  at  '26  inches  9  lines  during  these  ope- 
rations and  those  that  followed. 

By  this  experiment,  repeated  twice  under  these  circum- 
stances, 1  found,  that  lOOO  cubic  inches  of  atmospheric  air  di- 
lated by  alcoholic  vapour  weighed  433*78  grains;  and  1000 
inches  of  the  air  employed  in  the  experiment  weighed  before 
the  introduction  of  the  alcohol  4-24\'5  grains. 

To  measure  the  dilatation  the  air  had  UTidtTgone  by  tlie  al- 
the  rat  calf  u-  colioUc  vaponr,  I  employed  the  formuhi  of  IMr*  Dalton^  ai&d 
DaJtoi^i  for-'  P^^^^  i"t**  ^  harnrneter  a  drop  of  alcohol,  which  *unk  the 
tnuU.  barometer  20*5  lines,  expressing  the  elastic  force  of  the  va- 

pour in  vacuo*     Applying  this  retvult  to  the  formula — —t 

where pzr 26  inchei*  9  lines,  and  J ^.^0*5  lines,  we  fiadi 
that,  the  vol  nine  of  undilatetl  air  being  ei|ual  to  1,  it  be- 
come!* roGSti  by  the  conversion  of  alcohol  into  vapour;  and 
as  I'OtiBil :  I  : :  1000  t  5)36-14,  it  may,  be  inferred,  that  1000 
cubic  inches  of  atmof^pheric  air  alcoholized  contain  936*14 
I1100  \h  in-  of  atmospheric  air.  These  weigh  397 '4  grains;  aud  as  the 
cheiof  atcoho-  alcoholic  vapour  occupies  the  same  f^pace  as  the  air  dilated 
^'^'^^haa'as  ^y  ^^'  '^  follows,  that  lOOO  cubic  inched  of  pure  vapour  of 
grt,  alcohol  wei^h  4337^  —  397*4  =  3G'38  grs. 

Vapours  dif-  I  need  not  remind  the  reader,  that,  according  to  Dalton^s 
fuse  themselves  experiments,  vapours  diUnse  themselves  in  the  siime  quan* 
tity  whatever  tity  through  every  ga*,  that  has  no  chemical  action  OD 
tlic  gas.  them*.     I  chose  atmospheric  air  for  finding  the  weight  of 

Atino«phcric         *  '  ^^P*  atmospheric  air  in  contJict  with  alcohol  »  long  time  m  a  jit 
air  very  slowly  oYcr  mercuij.     in  iive  moiUh^  ibe  air  had  iindergoaeao  »casible  dunge, 
altrvrttl  by  al-     ^^^^  ^  ^^^y^  i^  i^d  [on  Ql  of  oxigen  gas, 
f«hoI.  ^^ 


j  Twice  repeat- 


DUitarvonof 


I 


on  THE  COMFOStTlON  OF   ALCOITOL.  Jg^l 


tlic  rapouFt  because  I  could  not  em|jUjy  pure  oxigen  gas  In 
large  quunlity  otherwise  than  at  the  point  of  extreme  moisture; 
uid  if  it  hud  got  dry,  or  if  the  external  air  had  any  way 
penetrated  into  the  bladder,  there  would  have  been  some 
errour  lu  the  ealculalion  of  the  weight,  I  repeated  the  cat- 
perimeut  however  with  oxigen  gas*  and  found  only  a  trifling 
differeure^  which  I  aiscribe  to  the  causes  just  mentioned. 

To  effect  the  combuF«tion  of  alcohalic  vapour,  1   prepared  AJcoholic  "m* 
ilcoholixed   oxigen  gas,  by  passing  some  dropii  of  alcohol  JI^[}[^ien 
into  a  jar  Blted  with  oxigen  gas  over  mercury*     I  afterward  gaj 
withdrew  the  superfluous  alcoliol,  ihii'  could  not  rise  m  va- 
pour<»  by   introducinj^  dry  uiisiztd  paper,  and  takiti;^  it  out 
through  the  mercury,  repeating  this  opemtiou  till  the  paper 
came  out  perfectly  dry,  and  then  enaptyiug  the  dilated  gaa 
into  a  frc»h  jar,     I  had  previously  satisfied  jnvnelf,  that  un- 
fixed |>aper  would  not  condense  the  vapour  of  alcohol. 

This  alcoholized  oxigen  gas  was  introduced  into  a  Volta's  would  not  de- 
eudiometer  filled  with  mercury,  but  I  could  not  set  it  on  tire  ^'^'f  ^f  *^**« 
by  the  electric  spark,     I  was  equally  unsuccesjiful  on  adding 
pure  oxigen  gus  in   various  proportions.     The  alcoholic  va- 
pour was  too  much  rarefied  in  the  oxigen  gaa  to  take  fire. 
When  ]  added  a  very  small  portion  of  hidrogen  giis  to  the  witbouta  mia^ 
tlcohcilized  oxigen  gas,  ihe  electric  spark  produced  complete  ^^^^^^^  hiJro* 
combustion  of  the  alcoljolic  vapour*     The  i*anie  efiect  took  ^^    liuicliouid 
pbee*  when    I    substitnted   an    inappreciable  quantity    ofalcohtl. 
hqutd  alcohol  itisteud  of  hidrogen  gas.     The  vesicular  va- 
pour^t  priKlu(  ed  no  doubt  by  this*  alcohol,  answered  the  pur- 
pose of  hidrogen  gas:  but  in  an  accurate  experiment  thif 
addition  of  liquid  alcohol  was  madmiiisible,  as  it  was  impos- 
libte  to  ascertain  its  quantity. 

Accordingly  to  500part£i  by  measure  of  alcohotired  oxigen  '^^^  cxped- 
gis  I  added  i)9*ii,  or  near  a  tifth,  of  hidrogen  gus,  and  de-  ^^^ 
MMttd  the  mixture.  The  combustion,  taking  a  mean  of 
^ree  experiments,  gave  a  residuum,  which,  being  analysed 
by  IJtse  water  and  by  Volta*s  eudiometer,  conluined  34'2*5J> 
part»  of  oxigen  gas,  and  46*69  of  carbonic  actd  ga».  I  omit 
Mittrogen,  which  wa»  found  mixed  in  a  tmull  quantity  with 
oxigen  gas  both  befort  and  afte?  the  combustion,  and 
part  that  can  bt^  estimated.  I  must  observe,  that, 
li^opened  Uie  eudiometer  immediately  after  the  delona* 

tlon, 


iSi 
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tion,  and  while  it  was  full  of  fumes,  these  were  perfectly 

void  of  emelL 
^'^'^^f^J^on  of  xhe  500  parts  of  alcoholized  oxigen  gus  contained  before 
the  combustion,  according  to  \he  expansion  of  alcoholic  va- 
pour, only  468*07  psirts  of  oxi^en.  The  alcoholic  impouf^ 
flicrefore  and  hidrogen  gas  added  occasioned  the  disappear** 
ance  of  46s '07 — 342  S*)  =  12J-48  parts  of  oxigen  gas.  The 
bidrogen  gas  added  condensed  half  \t^  bnik,  or  4S*ii  parts* 
The  500  parts  of  alcoholic  vappnr  therefore  employed  in 
their  combustion  125*48  —  40*6  —  75*88  parts,  forinmg 
46*69  parts  of  carbonic  acid  gas,  and  a  certain  qaantily  of 
water. 

If  we  consider  the  part«  above  ineiitiont^d  as  cijbic  iochesp 
and  to  500  of  theie  Bubstitute  their  equivalent  weight  of 
alcohol,  we  find,  that  18*19  gfSj  of  alcohol  consume  in  their 
combustion  75*88  cubic  inclicis  of  oxigen  gas,  forming  some 
water,  and  46-69  cubic  inches  of  carbonic  acid  gas.  These  M 
results  by  a  similar  calculation  to  that  made  for  the  t»low 
eombtistion  of  alcohol^  aect*  II,  show  that  J 00  parts  of  this 
liquor  contain 


Elements  of 


Carbon  -••♦,,•• ..*,. *   43*82 

Hidrogen  *••..-.. *    15*8^ 

Oxigeu  •  •  •  • •  • 4  r36 


IW. 

These  elements  may  be  deduced  from  the  following  ex* 
pression.  Ten  grains  of  alcohol  coniiume  for  tbetr  combus- 
turn  38^*54  cubic  inches  of  oxigen  gas,  the  thermometer  be* 
ing  at  28  inches  and  the  thermometer  at )  Q°  H,  [54*5*'  F.J# 
forming  water,  and  23*67  cubic  inches  of  carbonic  acidgas^ 
This  analysis  This  analysis,  in  which  the  whole  of  the  alcohol  was  con-* 
imrre  accurate  gm,ie<|  must  be  more  accurate  than  that  made  by  alow  coas«t 
Ibfid  th€  for-  ^  ,,       ,    1     ..  ,1  .  1, 

JD^,  bustion,  sect.  iL     I  bhall  presentlv  £ihow«  that  a  small  quan-     , 

tity  of  nitrogen  iii  to  be  included  in  both«  I 

Sect.  IV.     Examinaiimt  qf  the  wafer  produced  by  ihe  com* 

kusiion  of  alcohoi*  m 

In  Boerbaave    and   Geoffroy    observed^    that    the    vapour 

forms  f^j^ed  by  the  cambu^tioa  of  alcohol  was  water.     Lfcvoii^ier 

found 
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found  by  means  of  aa  apparatus  invented  by  Meuanier^, 
that  the  weight  of  this  water  exceeded  that  of  the  alcohol 
con^iinied.  Id  this  process  all  thut  is  formed  19  not  col' 
lected*  because  this  process  is  conducted  iu  open  vessels,  ia 
which  the  air  is  coutinually  renewed  by  a  rapid  eurreat,  that 
carries  out  of  the  apparutiia  a  considerable  portion  of  the 
vapour  before  it  lia^  time  to  condense.  In  burning  100  parts 
of  spirit  of  wine  Lavoisier  collected  about  116  parts  of  wa* 
terf.     My  analyBis,  sect,  lil,bhowi,  that  this  aqueous  pro-  lOOp.  akolS 

duel  should  amount  to  132  part.^  for  100  of  perfect  alcohol:  P^'>dMce  VJM 

w  a  Left 
but  Lavoisier  did  not  eni|doy  this,  which  would  have  af- 
forded a  result  nearer  to  mine.  As  it  in  impossible  to  makti 
this  coRipan^ti  with  accuracy,  1  contented  myself  with 
exajoiuiug  whether  the  water  produced  by  this  process  were 
pure. 

The  trater  obtained  from  alcohol  by  the  apparatus  of  The  water 
Meusnier,  or  more  simply  by  burning  it  in  the  open  air  un-  *'3t»inined, 
dcr  the  mouth  of  a  large  glass  receiver,  which  con  den  sea 
the  aqueous  vapours  on  its  sides,  so  that  they  drop  from  its 
tnouth,  has  not  the  alcoholic  i^mell  observed  m  the  product 
of  combut'tion  under  a  close  receiver,  sect,  II;  becau:»e  in 
the  latter  the  alcoholic  vapour  \%  retained,  while  in  the  open 
air  it  ts  dissipated^  leaving  u»  a  reiiiduum  only  the  less  eva-* 
parable  fluid  with  which  it  was  mingled. 

This  liquor  is  insipid:  it  has  the  same  specific  gravity  as  it$  pfopertioT" 
distilled  water:  it  tloes  not  change  the  colour  of  t?irup  of 
violets  or  of  infuiiiou  of  litmus :   it  is  not  precipitated  by 
acetate  of  ba rites,  nitmte  of  silver,  or  limewater. 

Two  ounces  of   wattrr  obtained  from  the  combustion  of  Re*idaani  l«ft 
alcohol  in  the  open  air  under  the  mouth  of  a  jflass  receiver  ^^  **• 
were  evaporated  to  dryness,  and  left  as  a  ret>iduura  a  thin 
tr^osparent  varnish»  that  weij^hed  J  of  a  gram,  and  attracted 
luoisture  from  the  air.     The  solution  of  this  varnish  in  a 
«(DAii  quantity  of  water  w  as  rendered  slightly  turbid  by  oxa- 
late of  potash.     The  combustion  of  spirit  of  wine  rectified  xh^  gg^j^j  ^j 
witboiat  addition  afforded  the  ^me  re«ult.     This  residuum  ^Uoliol  r«ct^ 


^For  a  de&oription  itf  this  apparmtut  sec  La?oitier*»  £Umenf  dc  Chi* 
»i^|f«LD»p.  139,  Ui  ^it. 

f  LftfOtsiei^  (x»0!^t)iumou«]  Mtmoires  de  Chimie^  to1»  llj  p.  281. 

appeared 


J 


€d  without  ad-  appeared  to  me  owing^  m  part  to  the  lime  and  poUsh,  which 

» ion<  I  \^Qy^  found  in  the  a«hes  of  alcohol  by  other  experimenti. 

They  are  held  in  solution  by  acetic  acid  formed  by  the  com- < 

Tlwwalcrgrfw  buhtion.      This  water,  kept  in  a  phial  half  filled  with  it> 


mouldy. 


aAer  some  months  deposited  n  slight  mould  in  ess. 

At  the  approach  of  muriatic  acid  this  fluid  diffuses  com 


Muria  k  acid 

•licits  amitio-        .  ,        .  ^-,1  *        .v     ^   *  -l    i  -       'M 

nimcal  vapours  P*<*^*  ammoniacal  vapours.      rhis  etlect  is  more  fetnkmgt^ 

tiom.  lu  when  the  water  has  been  collected  by  Meusnier's  apparatuS|,i 

because  iu  this  process  the  ammonia,  or  rather  the  acetatcl 
of  ammonia,  has  less  time  to  evaportde.     That  1  might  not 
be  mistaken  with  respect  to  the  nature  of  these  vapours; 
end  to  collect  a  part  of  the  ummoniii,  which  is  volatilized 
and  lost  in  the  atmosphere  in  proportion  as  the  water  h  pT<H 
WUh  ihis  acid  duced ;  I  poured  a  lew  drops  of  muriatic  acid  into  the  phialgi 
mieof  aoimo- ^^'^"'^ '"  Mcusnier'a  apparatus  is  employed  to  receive  tbl 
nia.  liquid  formed  by  the  combustioiu     AJler  having  obtained  4|> 

oz.  of  this  water,  which  was  thus  mixed  with  muriatic  acid^ 
1  subjected  it  to  s|K>iitaneou3  evaporation  in  a  place  where  1 
could  not  suspect  the  presence  of  any  ammoniacal  vapourif 
and  obtained  a  residuum  containing  3}  grs.  of  muriate  of 
ammonia,  perfectly  characterized  by  its  crj^stallization  and 
other  properties.  It  was  at  first  mixed  with  a  small  quail4 
tity  of  muriate  of  lime  and  muriate  of  lead*:  the  delique*^ 
cent  salt  was  separated  by  elutriationj  and  the  insoluble 
metallic  salt  by  dissolving  the  residuum  in  distilled  waiter.  J 
GT*ateT  part  of  I  could  not  judge  by  this  result  of  the  quantity  of  nitro- 
ctlniluit.  ^^^  contained  in  alcohol,  because  the  vapour  of  muriatic 
acid  fornied  a  smoke  of  muriate  of  ammonia,  the  greater 
part  of  which  escaped  out  of  the  vessel  employed  to  receire 

it.  1 

The  ammonia       |t  is  not  probable,  that  this  ammonia  was  owine:  to  the 
not  produced  .        «  r    i      wi  i»    ,         .      ,     .       -  .       *  * 

by  theaxoie  iji  ("ombination  ol  the  bidrogen  of  the  alcohol  with  the  nttro< 

ibeair,  g^n  of  the  atmot»pUeric  air,  for  it  baa  been  seeu^  sect.  Ij|| 

that  the  latter  was  not  condensed  in  the  combustioQ  of  th§' 

l.etd  diMolved  •  The  worm  of  my  apparatus  is  of  lead.  In  this  case  the  water  pro- 
duced by  the  combusli&n  of  the  alcohol  held  the  metal  m  solution  pra* 
Iwibly  hj  mean*  of  acetic  acid.  The  water  thus  obtained  gave  a  black 
piecipiUle  with  hidroiulphuret  of  potash,  even  when  there  was  no  mu- 
riatic acid  in  the  receWer;  hut  it  did  not  produce  this  effect,  when  iJLwu 
collected  fr^n  alcohol  burned  under  4  flase  jar. 

ale  oho 
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ilcotiol.  Besiiles  it  will  be  shown  by  more  direct  observa- 
tioo9,  perfectly  free  from  objection,  that  alcuhol  contains 
lhi&  eletiieut. 

This  result  is  of  importance  to  the  theory  of  fLrnaenta- 
tion. 

Mr*  Thcnard  had  remarked**  that  the  nitrogen,  which  is  i^^^^^  «-  ^^ 
to  essential  part  of  yea^t,  disappears  in  the  vinous  ferniea-  jiential  partof 
tAfioQ.     This  element  was  not  then   found  among  the  pro-  3''®^*^* 
dact&  of  tbifl  process,  but  we  shall  j^ee,  that  it  enters  into  the 
ilcahol. 

The  amtnoDlu  contained  in  the  liquid  formed  by  the  com*  The  ammonia 
bastion  of  alcohol  appears   to  me  uentrulized  by  acetic  acid,  neutralized  by 
I  Have  ponred  a  ft'W  drops  of  pota&h  into  two  niince*i  of  thig  ^^^  ^^^*^*  ' 
wat«T.     The  alkali,  which  was  in  excess,  was  aatnrated  by 
cvbonic  acid,  and  slightly  dried  in  the  open  air,     I  waj^hed 
tlk  whole  with  alcohoU  and  the  decay  fed  liquor  afforded  by 
€v«poration  a  very  deliiju^cent  5iilt»  which  had  all  the  other 
Jiwperties  of'  acetate  of  pota«ih,  and  weighed  J  J  jrmin. 

All  the  trials  1  have  jnst  mentioned  of  the  water  obtained  The  vatcf 

frorR  perfect  alcohol,    repeated   witb   water  obtained    from  l^^"^  ^^^^ 

-      ^  i*    I      '  1      .  ^       e  1-  .1      kiwis  o(  ilco* 

tpint  of  wine  rectihed  wiihout  muriate  ol    lime,  j^ave  the  ijul  contained 

laine  results.  They  showed,  that  it  contained  amnjonia,  ainmonM^ace- 
ftcetic  acid,  and  lime,  and  probably  a  little  potash:  but  all  a^d^p^Jhablv* 
thete   !*ubi>tances   were   in  such   small   quantity,  that  they  pauf h,  but  in 

could  not  have  much  influence  on  the  proportions  of  oxitcen,  ^"""tuiesof 

^     ^  ft      '  no  miportaoce, 

hidro^pen,  and  carbon,  assigned  to  alcohol  by  my  !ait  analy- 
m»  »ect.  Ill,  where  I  considered  the  fluid  formed  by  buru-- 
lag  it  as  pure  water. 

Sect.  V.     Anaii^sU  of  alcohoi  by  means  qf  a  redhoi  tube  of 
porct'iain* 

Several  chemists  have  noticed  with  more  or  less  accuracy  AnaVsisofaT- 
tbe  nature  of  the  princi[>al   prod  nets  afforded  by  alcohol  in  cohol  bj  p»«- 
piMfeiog  through  a  tube  of  porcelain  heated  red  hot.     They  r^^hjr*p"o*:.|^ 
have  observed  water,  oKicarbnreiiefl  hidrogen  gas,  and  car- lain  tube. 
bon;  and  lastly  Mr.  Vauqnelin  mentions  a  crystallized  vo- 
lfttU«  m\f :  but  they  have  not  obtained  from  these  products 

*  En«f  on  Vinous  Fermentallon  by  Tlieaard:  Anailes  de  Chimie  toL 
XLIX,  p,  294:  or  our  Journal,  vol.  Vll,  p.  33, 

+  FourcrojfV  Cbcmi»tfy,  Toh  Vlil,  p»  135;  or  English  edition,  p.  207. 

a  deter- 
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a  detertuioatlon  oC  the  tmmbcr  and  proportion  of  the  ele^ 
meats  of  alcohol*  I  liave  attain jjted  however,  to  attain  a 
kuowledge  of  th<.^se  Ly  the  fiaiiie  process. 

Through  a  red  hot  tube  of  porcelain,  glazed  internally, 
distilted  ^il83  grs*  of  perfect  ak'ohoh  I'lie  products  pa& 
from  this  tube  into  a  glass  woruv^  ^lurouuded  with  cold  wa« 
ter,  and  thence  luto  a  small  globular  rt^ceiver,  which  retaiD^ 
the  lir|uid  products,  aud  allowed  the  ga&i^e«»  to  past6  on  to  ihfl 
pneurnalic  trough* 

The  retort,  which  introduced  the  alcoholic  vapours  iotd_ 
the  porcelain  tube,  was  kept  at  a  temperature  betweeo  4n 
aiw!  50"  R,  [I2i^  aud  144'  F.].  The  distillatioa  continued 
twenty  houT^.  1  coaducted  it  slowly,  that  scarcely  any  erf 
tlie  alcohol  might  escape  difCota[>oBition  in  traversing  eigM 
inches  of  rcdhot  tube.      Frooa  this  process  I  obtained,  ~ 

1.     In  the  porc<flaiu.tube4f  grs.  of  charcoal,  which  sepa-^ 
rated  in  the  form  of  a  thin  libu  rolle<i  up  hke  a  scroll ^  aoiU 
sevei-al  inches*  long*     This  charcoal,  being  incincnited  ia%^ 
platina  crucible,  left  about  a  grain  of  ashes,  in  which  1  dis- 
covered, by  bxivititiou  with  water  and  solution  in  muriatM 
acid,  the  presence  of  potash,  lime,  utid  an  int^oluble  resi«^ 
duum,  which  might  be  !iilex.    Mr. Prouit  bad  already  found 
sik'x  and  lime  in  alcohol. 

2p  The  glass  worm  was  lined  with  the  crj'?tallised 
tiul  oil  di«^covered  in  this  process  by  Mr.  Vauquelin.  Then 
crystals  presented  themselves  to  the  naked  eye  in  the  f< 
of  thin,  transparent,  white,  and  yellowish  scales:  but  wit! 
the  microscope  ^ome  of  them  exhibited  quadrdateral  prism 
with  died  rid  sumaait!>.  They  are  very  soluble  in  alcohol, 
and  the  solution  becomes  milky  op  the  addition  of  water,! 
the  alcohol  be  not  too  abundant.  These  cryataU,  as  well  R 
a  very  thick  brown  oil  with  which  they  are  mingled,  an( 
which  is  scarcely  volatile  at  the  commun  temperature,  haiN 
a  strong  smell  of  benzoin.  The  weight  of  these  two  oill 
collected  and  added  together,  both  in  Ihe  worm  and  in  tht 
receiver,  amounted  to  4  grain,*.  Tlie  receiver  contained  biii 
half  a  grain. 


•  When  I  used  a  leiulca  worn?,  I  be  liquor  p9^»mg  thiough  it  h«li 
utmt  kjid  ia  •t^iutivn, 

3.    I 


I 
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^^^Mbiiucl  io  the  receiver,  beside  this  fiinall  quantity  of  Wai«Ti*iai» 

^B^^^  grs  of  colourless  water^  the  specific  grsivity  of  which  '    ^  ^^        _| 

HpO'99^9  itidicattnt^  a  mixture  of  193^  gra  of  water,  and  I 

Hg^rs  of  «ilcoho].  These  ^f  ^T3  therefore  ure  to  be  deducted  ■ 

Vkn  the  2183  t»iUge€ted  to  analysis.  •■ 

The  water  1  huve  ju»t  mentioned  had  a  smell  hoth  <if  smelling  of 

kazom   ami   of  vinegar :   it  reddened  sirup  of  violettt,  mid  ^,  ^^,.^^^    ^^^ 

lofaftiun  of  litmus:  it  diiTused   nnimoniacal   vapours  at  the 'J*^^tit*k'  blue 

•pproach  of  muriatic  acid:  it  wa&  not  precipitated  by  lime  iing^^n,nioair 

•uter,  or  by  nitrate  of  mercury,  but  was  rendered  sltt;htly  cul  vapouts. 

tarbid  by  uitmte  of  silver.    This  circumstimce,  added  to  the 

imetl  of  benzoio,  led  me  to  suspect  the  presence  of  btnzotc  ^ 

•cid*  ■ 

To  find  the  quantities  of  the  foreig^n  principles  contained  An&lysed^ 

jvthis  water>   I  added  it  to  a  similar  licjuid  obtained  by  the  ^ 

mae  process  in  another  triAl,  and  divided  the  mixture  into  4 

tkree  parts  of  100  j^rs  eacli. 

The  first,  evaporated  to  drynt'ss  in  the  temperatuie  of  the  it  lelt  on  «?*• 

itmofphere,   left  at   the  bottom  of  the  vessel  u  tiausparent '*'/'"f^"''' * 
-       .  .  .  sligJie  rt'si- 

Timisih  incapable  of  being  wretched.  duum. 

The  ft^'cond  portion  wus  mixed  with  crystallised   carbo-  w^ith  carbonare 

aftte  of  potash,  which  dissolved  in  it  with  effervescence,  Tlie  ""^  •''^f'j^f^''^' 

loltttion,  evapomted  to  dryness,  feft:  a  residuumt  on  ^hich  <r<iaccuic, 

I  poured  alcohol.     The  decanted  liquor  left  by  evaporation  ^ 

i  white  salt,  which  on  exposure  to  the  air  speedily  resolved  ■ 

tMf  into  a  fluid,  except  an  infinitely  small  quantity  of  a  ■ 

sdt  in  stellar  crystals,  resultin;^  probubly  from  a   anion  of  ■ 

the  potash  with  the  acid  that  precipimted  the  nrtrnte  of  sil-  ■ 

»er.    The  *»ahne  bub^tancc  that  deliinicsced  was  acetate  of  M 

potash.     Its  quantity  in  the  dry  state  would   have  been  for  U 

the  lf)f)  grs  of  liquid  1  examijied  0'9  of  a  grain,  which  in-  *  ■ 

dicates  0*55  of  a  grain  of  {glacial  acetic  acid  in  the  whole  M 

ai^ueous  product  of  this  analyt>i3<  m 

Lastly,  the  third  portion  was  mixed  with  muriatic  acid,  an^  with  mnri- 

to  iitiirate  the  ammonia.     This  mixture  furnished  bv  eva-*^^**^.^^    ?*!* 

pomtioti  crystaU  of  muriate  of  ammouia,  but  the  quantity  muaU.  m 

WM  too  small  to  be  weighed. 

From  thii  e^^^aminatlon  the   1CJ3J   g-rs  of  water  obtained  Uiscoaicaii. 

from   Uie   decomp<i5»ition  of  the  alcohol  by  a  red  iiot  tube  m 

contained  acetic  acid  iu  excess,  ammouiaj  and  probably  ben-  ■ 

zoic 
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zo'ic  acid  :  but  as  the  ^v^i^ht  of  all  tbree  to*^ctlier  amoonted 
to  iiboiit  f^f^  only  of  the  i!uicl  that  held  them  in  (Solution » 
may  be  condidtfied  as  pure  water,  \«  ithout  any  risk  of  erroufi 
in  an  aiiaHVi^i  like  the  present. 

4*  The  oxicarburetted  hidrogen  gas,  the  barometer  bcii 
at  ^7  inches,  and  the  tbermofncter  at  1?**  R.   [70}**  F.], 
occupied  the  space  of  719fi  cubic  inches;  and  weighed,  the 
day  after  it  was  collected ,  taking^  a  mean  between  the  weight 
of  the  gas  that  came  over  at  the  beginning*  middle,  and 
end  of  the  process*,  17S6'(>1  gr«i*.     Though  the  heat  of  the 
tube  did  not  p»crceptibly  vary,  tlie  gas  obtained  at  the  be* 
ginmnyf  of  the  experiment  w;;?*  lighter,  and  contained  lest 
carbon,  than  at  the  end.     This  was  owing  to  the  chnrcottl 
de|ioaited  by  the  alcohol   accn mutating   gradually  in  iht 
tube,  and   reacting  on  the  fluid  that   vm^  decomposed  it 
proportion   to  this   accuninlahon.     However  slowly  I  coop 
ducted  the  distillation,  1  could  not  prevent  the  gas  frotu 
carrj'inof  over  with  it  pretty  copiouii  white  fume^?,  the  weight 
of  which   I    could   not  diiecily   cakuhite,  and    the  loss  of 
which  occasioned  a  deficiency  lu  the  results  of  the  aimtvsJS. 
These  fume.'i  sinelled  of  benzoin;  and  appeared  to  nietoa^ 
ford    on   condensatioEi  similar  products  with  those  collected 
in  the  receiver,  namely,  a   great  deal  of  water,  nnd  a  very 
email  quantity  of  oil.     The   latter  con  Id    only    be  i«  very 
email   proportion;    for,  on  detonating  the  gnf»  immediately 
after  its  developemeut,  and  wliile  these  fumes  were  sus- 
pend e<i  in  it,  1  dtd  not  obtain  moru  carbonic  acid  gas  from 
the  eombuiitiorii   than  wIilu  it  was  detonated  after  the  fume* 
bad  btfcn  condensed  in  the  water  under  the  jars.     Theuu* 


CompewilioiT nf      •  At  28  indicR  of  the  barornstar  lherefir<^,  and  10®  [^^i*]   of  ^i 

thcgas^utft'ctea  ihermomctcr,  1000  cubic  incites  of  this  pan  w«^i?h  2G6  ^r*.     This  resttit 

o?comlua^^  ^  ''"^'^  ^^^*^  **^^*  °^  ^^'  Cruik^hauk.  who  mikca  It  237  tu  Ihfl 

lli«  process.       sami*   circmtistancei*     I   liavc  performed  thw  experiment  Ihrtse  Cimei| 

changing  the  diainetrr  of  the  tube  a  littler,  and  likewfse  its  ia<:liai(i<>a 

I  in  tlic  turhace,  and  each   lime  J  found  3  jx-rccptible  difference  m  the 

Height  of  the  gas  and  it^   composUioi].     But   the  sum  of  all  the  {?ro* 

duels,  in   ejch   of  the    experiment^,    afforded    similar  reiuirs  fot  the 

L             composition  of  akohoL     TUuii  it  appear >>  lUat  we  sliould  be  liabla  (o 
conuiderabte  cfrour,  if  we  did  not  compare  together  alt  the  products  of 
each  experiment. 



certiuotjr 
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4"Brtaitity  left  by  the  com  portion  of  thits  vapour  liowerer 
csui  nffecl  odIv  *4n  1 1th  ymn  of  the  alcoho!  subjected  to  aua- 

Ou  aildine  together  the  weij^hts  of  the  immediiite  pro-  Immediate  pro* 
J  i^    .  .     .  >     .       .  p      ♦    ducliofthedc- 

flOcti  of  Ihe  whole  process,  we  tind,  that  -2180*5  jjrs  ol   ttl- tomjiosUiotiuC 

wW  atfbrdtfd  die  alcohul. 

Gas - 1 7S6Gl  gra 

Water  •  •  •  •  • •  •  •  •    1D3'5I> 

Oil 4 

Charcoul 3*^5 

Ashesk  • ] 

1988*36 

Defidency  from  fumes,  chitrfly  aqtio 
<Ki»  • • 192*1 4 

S180*5 

Afiafi/us  of  the  oxkarhnreited  hldrogen  gas. 
The  7U>9  cubic  inches  of  this  gas  contained  no  carbonic  Analjr*i^ortli* 


id  eas.  They  were  collected  in  eWhteeu  jara,  all  of  ^^^'^^'^'""'^^'^* 
which  were  examined  eudiomelrically,  I  shall  give  liere 
the  mean  of  thei»e  eiglitt-en  anaJyses,  deducting  thti  atmo- 
spheric air  coiitaiiied  in  the  vessels  previoos  to  the  distilla- 
tion. With  100  parts  of  the  ox icarbur retted  hidroi^en  ga.i 
Itere  mixed  200  of  impure  oxigeu  gas,  consiatint^  of  i^^;o 
•xigen  and  10  nitrogen.  The  mixture  inflamed  by  tht'  elec- 
tric H^iark  left  for  a  residuum  some  water,  and  a  mixture  of 
^rboDtc  acid  gaa^  oxi;^n  gas,  and  nitrogen  gas,  occupy  (tig 
together  the  apace  of  1.56*5  parts.  These  were  wus^hed  with 
Itme  water,  and  analviif'd  afresh  by  Voltu's  eudtorntiter,  add- 
'b^  to  them  bidrogen  gas.  1  thus  found,  that  they  con- 
tained 


Carbonic  acid  gas  •••«••   78 
Oicigfu  gas    •  •  • 65*93 

Nitrogen  gas 1  2-57 


1^-5. 


These 
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These  rcBoU^  sbow»  that  the  I24'07  parts  of  oxigen  gaii 

I  which  disuppe«ir€d  to  efl'ect  the  combustion  of  100  parts  of 

^^^  ofiicurbiirftti^d  hidrogen  were  employed  to  form  78  partn  of 

^^V  CHibonic  acid  gas,  and  to  hum    (1:24'07 — 7s)  x  -^  —  9^*14 

^^ft  parts  of  hidrogen  gas  belongin|^  to  the  ox icarbu retted  hi- 

^^v  droE^en  i^as.     Thus  we  (iiid,  that   100  parts  of  the  latter 

^^K  contain  2'57  parts  of  nitrogtrn   gas.     If  by  tlie  rule  of  pro- 

^^H  portion   we  estimate   from   this   the  results  of  7 199  cubic 

^^H  itiches  of  oxicarburetted  hldrogen   gas,   wdghitig   17d6'6l 

^^1  grSf  we  t>h<dl  ftud,  that  they  would  hiive  produced  by  their 

^^m  coTTiUubtbu  501*5 -3  cubic  iuclies  of  carbonic  acid  gas,   con- 

^^m  ti^iuing  945'5d  grs  of  curbou  ;  that   the   oxigen   gas  would 

I  have  burued  6633*^2  cubic  inches  of  hidrogen  gas,  weighing 
213*44  grs;  and  lastly,  that  the  whole  of  the  oxicarbu retted 
Afwlysijofilie  hidrngcu   gas  contains    1S5  cubic   inches  of  nitrogen   gas, 

lud^ug.u  g^.   wei-hmg  76v7  grs- 
f  If  we  add  together  the  weight  of  the  elements  just  caU 

L  culated,  we  s»hall  have,  iu  I7s6"^i  gra  of  oxicarbu retted  hi* 

^^L  drogen  gas, 

^^K  Carbon     .,••••.   945*59 

^^m  Hidrogen* 2li2'44 

^^m  Nitrogen •  7^"77 

^H  1t!34-8a 

^V  Deficiency  • •  55 1*8 1 

^K  ]7^'6U 

^^K  The  refciiduinn  of  the  combustion  of  the  ox  icarbu  retted 

^^1  liidrogen  gas  a^ipeared  to  me  to  be  nothing  but  wiiter,  ex* 

^^^  ccpting  the  carbonic  iidd  gas  and  uitrog€U,  that  have  beea 

^^B  luentionecL     Thus  the  deficiency  we  find  on  adding   tQ^«» 

^^m  ther  the  elements  of  tlus  Hoalysis  must  be  ascribed  to  the 

^H  elements  of  water,  which  existed  in  the  osicarburetted  hi*  ■ 

^^K  drogen  ^as  not  in  the  s^tate  of  water  or  aqueous  vapoiir»  but 

^^V  in  a  Ktuie  in  which  they  were  united    and  as  it   were    cou» 

^H  founded  with  the  other  principles  of  iht^gas*     If  we  substi- 

^^ft  tute  for  this  deficiency  therefore  the  elements  of  551*81  grs 

^^m  of  water,  we  shall  find,  that  the  17S0*()l  grs  of  oxicurbu- 

^V  retted  hidrogen  gas  are  composed  of 

^H  Carbon 
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Cftrbon    • 
Oxigen   *- 
Hidrogeu 
KitrogcQ 


94  J -59 

485*59 
7<?77 
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To  come  at  the   whole  of  the  carbon   contained  in  the  Carbon  in  the 
2180*5  grs.    of  ulcohul   I   flccoutpnscd,  we  must  acid   to  the  * 

945'59  grs.  of  cnrhon  in  the  inlkmmable  gas  the  3^  grs. 
from  the  cbarcoaT  found  jn  the  purcduin  tube,  and  that  at  4 
gw-  of  oil  which  might  amorint  (u  about  3  gr^.  Tlicse  added 
together  make  9 j  t '84- ;  nixd  thus  100  partsof  alcohol  cotitaiii 
43*65  of  carbon. 

To  fiiul  all  ibe  oxigen  of  the  alcohol,  we  mui^t  add  to  the  Oxigen  in  the 
285*59  grs-  ot  oxigen  bclong,ij»g  to  the  inflammable  gas  the  *'^*'"*^^' 
oxigen  of  1<).3  5  s,r6.  of  water  in  tlic   receiver  adapted  to  the 

LHorm,    Thu<  the  sum  of  oxigen  vva^j  equal  to  485*59+ 170"23 
r655'87  grs.    From  100  parts  of  alcohol  therefore  we  should 
Uve  30*12  of  oxigen. 
To  obtain  the  whole  of  the  hidrogen  of  2180*5  grs,  of  alco-  Hjdrogen  in 
bl,  we  must  add  to  the  QJH'^u  of  hidrogen  foutid  in  the  oxi-  ^^^  ^^colwl 
carburelted  hidrogen  gas  the  hidrogen  of  the  J93*5grs.  of 
water  collected    in  the  recover,  and  the  hidrogen  of  4  grs,  of 
«l>  which  might  be   about  I  grainf .     The  ium  of  these  is 
302*88  grs. ;  !i0  that  100  parts  ui  alcohol  would  have  furnished 
J3*89  grs.  of  hidrogen. 

Adding  to  these  elements  the  cjuanlity  of  nitrogen  I  frmnd  Mtrojren  anJ 
ifi  the  inflammable  gas,  and  b*rly  that  *>f  the  ashes  obtained  ^*^***» 

^  TliU  gas  therefore  contains  ia  tOO  |Kirtj  by  vr^ight, 

Cartion ,  52*9 

Chugen 27*2 

Hidiogen    ., 156 

Nitrugea 4  3 

100. 

f  Tfrtf  o!t  doc*  not  make  ihc  five  hundrtdih  part  of  tho  vftig\ii  of  the 
ikoliol  t  decomposed  :  »o  ttidi  in  the  present  iiuuJy«U,  which  b  tc^srclf 
•O  a^proxiraa^iont  I  might  hate  neglected  this  product^  and  chere- 
lom  It  is  of  iitll't  cumvqaeucpj  wlwtkcr  tkt:  compusttii^u  I  ascribe  to  U 
bt  Jim, 
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by  the  inci Deration  of  the  charcoal,  we  fintJ,  that  100  parti  of 
ttlcohol  produced. 

Sum  of  these.  Carbon.  -  •••• 43^5 

Oxigerx 30*12 

Hidrogen 13*89 

Nitrogen  ••••••  • 3*52 

Ajihes    •..••..••#....     004 

91  22 
Loss • ......      87S 

lOO. 

Delidcncf  to  I  noticed  at  the  commencement  of  this  analytiisy  ^B.t  thii 
t>L*  supplied t  |ys^  ,^as  owing  to  fumei*  that  coutaint*d  a  great  deal  of  watery 
and  an  ititinituly  smaU  quundty  oioil,  carried  ititu  the  pneu* 
omtic  trough  by  the  oxicarburcttcd  bidrogen  gas.  If  for  this 
loss  we  substitute  8*78  parts  ol  water,  we  isball  find,  that  100 
parts  of  alcohol  contain, 

Fcal  propar*  Caibon *»••••  •• 45'(>5 

^»;^"^  ""^  '^''^  Oxigen 37-SS 

HicJrogen ••.,#••   14*94 

Nitrogen ..*..■•     3*52 

A;*hes    •  • •     0*04 

100' 

Resulti  ain-ee        '^^*^  resultR  of  ihis  analysia  arc  nearly  similar  to  those  I  ol>-  i 
wiihihoecln    tained  by  the  di?iunalioii  of  the  elastic  vapour  of  alcohol  in  a 
S«ct    -  Vol ta's  eudiometer,  section  HI,  setting  aside  the  nitrogeo, 

which  I  could  not  calculate  in  that  process,  and  which  re- 
mained cuidbuiided  with  the  water  in  the  state  of  ammonia,  if 
not  almost  wholly  with  the  41'36'  parts  of  oxigen,  vvhich  that 
una  lysis  ascribed  to  the  alcolmL  It'  from  these  41  *36  parts  t 
oxi^ien  we  substract  the  3*52  of  nitrogen  we  haver  just  foundfj 
tlie  two  analyses  will  agree  belter  than  could  have  been  i 
pected  from  such  a  complex  process. 

Alcohol  f«ct;-        ^  analysed  by  mean**  of  a  red  hot  tube  spirit  tif  wine  i 

fied  alone  gav<?  fi^d  by  simple  disiilkiioD|  and  found  no  difference  of  impor- 
iimilar  rcaul:s«  ^     ^^ 

taace 


J 


IwSSn  the  two  resuU«>,  wlicn  I  deducfod  ihe  qaantity 
iM^^rin  tliis  spirit  calculaled  from  its  spcciuc  gravity, 

W^^^F  fTo  ht  concluded  in  our  next*) 


V. 

Ik&cnpiim  of  an  improicfl  Mode  of  consf/ucfi/ig  Mtfjffles  for 
Chemical  Pit rposrs,  hi/ Mr,  Edmcn d  TuRRELL,  2Vo.  40» 
Ra-wiiame- Sheet,  Goiwell-Stteet  Uoad*, 

|Bl^^  IN^*  i>X[>enencc(l  much  inconvetiience  in  the  comtuon  C^mmoti 
mode  of  mouUiir^g  multitfs  on  wooden  blocks,  for  the  use  of  ^^g  jriufflU  in- 
cberafblt,  en;;mclloi*s,  kr,,    I  beg  leave   to  lay  before  yuur  couTenieoi. 
praifc- worthy  Society,  an  improved  method,  possessing  the 
following  aulvantagcs:  namely, 

Fir^t,   Uy  this  now  method  of  moulding  muffles,  coarser  an(]  Advuntigr^s 
chenper  matcriiils  may  he  used  than  can  be  employed  in  the 
cummon  mode;  and  which  aUo  gives  them  the  valuable  pro* 
prrtv  of  reiistirii*  a  greater  degree  of  heat. 

Secondly^  That  much  time  will  be  saved  by  this  improved 

method  of  mnuufacturif)!:;   them,   must  be  allowed,  wheti  tha 

I  wo  mmlcs  are  compared, 

TUirJIy,  The  certainty  of  mahingf  them  vvhhout  cracks  or 

EiM»,and  with  coarser  m^toriaU,  will  appear  obvious,  when  il 

pBi>n»idered»  that  by  I  his  improved  method,  (h^y  are  inter^ 

»all^  tnoulded  instead  of  external/ tft    by  which  means   the 

strength  of  the  operator  may  have  its   full  effect,  in  firmfy 

compn^^stng  the  composition  into  the  mould. 

In    the   old    mode,    ih^'    workman^    after  having    spread  DisaHfaniac^ I 

tic  composition    upon    a    cloth,    guessinj^   at   it&  thickness*  **^  ^''*^ 

honds  it  over  the  block  in  the  best  way  he  can;  and  by  thus 

dwturbing  the  composition,  he  must  needs  make  many  cracks 

Mind  tiawS|  which  can  be  but  imperiVclIy  closed  in  »mootbif»g 

I  the  surfuct;  of  the  mutile  while  upon  the  block;  the  evil  con- 

I  Ictjuetice  attending  which  is^  its  being  subject  to  Qy  or  crack 

>  TfJOMCtions  •f  the  Society  of  Am,  for  ia07,  p,  38.    Ten  guinea* 
vere  voted  to  Mr,  Turrall  for  this  inveiUiou. 

Voi,  XXI.— Dec*  1808.  T  when 


mode. 
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wlien  exposed  to  a  great  heat ;  aotl  it  will  also  be  plainly  seen, 
that,  in  the  old  mode,  a  great  dbad vantage  h  felt  by  the  sidej 


of  the  roufflr,  whik  in  hs  wet  state,  banging  from  its  centre, 
which  also  rends  to  crack  it,  as  there  can  be  nothing  applied 
to  assist  it  in  tliis  case,  but  by  employing  a  greater  proportion 
of  cohesive  clay  in  the  com po:>itiant  which,  howeveri  produces  ■ 
little  if  any  advanrnge ;  whereas  tn  the  mode  which  I  have 
invented f  tbii  fault  ts  entirely  obviated,  and  the  composition, 
by  its  contraction  in  drying,  assists  the  extrication  oftbe  muf- 
ile  from  the  mould, 
►arther  adTOn*  Fourthly,  With  respect  to  simplicity,  this  new  mode  will 
Ufcsofriie  |j^  found  to  possess  a  very  great  advantage,  for  a  boy  of 
twelve  years  of  age  may  be  taught  to  make  them  in  a  very 
short  time. 

The  fifth  advantage  of  this  improvement,  and  of  equal  con- 
aideration,  is  the  cheapness  of  the  article ;  the  price  of  wbicb^ 
has  been  reduced  nearly  one  third  to  the  consumer;  aod 
when  the  superior  quality  of  them  is  taken  into  consideration, 
it  may  fairly  be  siiid  to  be  one  half.  I  mean,  when  regard  is 
had  to  their  superior  quality;  and  that  the  muffles  may  be 
used  over  again  when  broken  and  ground,  with  a  much  lesi 
proportion  of  cohesive  clsy  than  in  the  old  mode;  and  thif 
I  conceive  to  be  no  inconsiderable  advantage;  for  it  is 
well  known,  that  when  the  old  muffles  or  broken  crucibles 
can  be  used  without  much  fresh  clay,  they  are  far  superior  to 
Dew  materials.  m 

Sixthly,  The  mufilcs  made  in  the  old  way  are  seldom  of^ 
•  equal  thickness ;  whereis  those  made  according  to  the  method 
^hich  1  have  the  honour  to  present  before  the  Society,  will  btJ 
found  to  possess  that  necessary  qyaliiy  in  perfection  ;  for,  if" 
a  hundred  are  made  from  the  same  mould|  they  will  be  all  of 
the  same  thickness. 

Description  of  the  Moulds  and  Implements »       ^^^1 

De*mption  of  *^®  ^^^^  mould  for  this  purpose  is  a  tin  one,  Plate  VTIIJJ 
the  method  of  ^n  i^  which  may  be  made  from  a  piece  of  tin  the  size  of  thq 
Auffle^  arcb>  being  bent  so  a*i  to  form  such  a  coticavjty  as  may  bea 

suit  the  purpose  to  which  it  is  to  be  applied*    This  being  done 
two  sijuar^  pieces  of  tini  a  u,  myst  httve  an  arch  col  out  of 

theuii 
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tbem,  of  snch  a  size  that  the  diameter  thereof  may  be  about  Description  of 

the  methoc!  of 


1 


three  fourths  of  an  inch  less  than  the  diameter  of  the  concave 


making  the 


piece  before  stated ;  these^  b^^ing  soldered  to  each  end  of  the  muffles. 
£rst- mentioned  piece,  will  form  a  stand  for  the  hollow  part  of 
the  mould,  and  the  thickness  of  the  muffle  moulded  in  this 
witl  be  exactly  determined  by  the  edgo  at  each  end,  A  piece 
of  hollow  iin»  If  6,  may  be  soMered  along  the  top  edge  of  the 
mould,  to  furm  a  better  resistance  ^o  the  great  pressure  with* 
in.  The  next  part  uf  this  mould  is  a  flat  piece  of  tirt,  fig.  2, 
cut  exactly  to  fit  the  inside  of  the  mouldy  the  use  of  which  is^ 
to  furro  a  solid  hack  to  the  muffles  used  for  chemical  pur- 
poifs. 

The  second  tool  for  this  purpose  is  a  piece  of  sheet  brass, 
hg.  3,  about  six  inches  long  and  one  broad,  which,  being  bent 
In  a  semicircular  form,  and  screwed  to  a  piece  of  wood  ex^ 
tending  beyond  its  breadth  about  an  inch,  is  used  for  cutting 
theMnall  airholes  c  (Bg.  11),  in  the  aforesaid  muffles. 

The  third  is  the  tool  or  frame,  fig.  4,  for  pmvenling  the 
contraction  of  the  muffles  in  drying,  which  is  made  of  fonr 
pieces  of  beech,  about  three  quarters  of  an  inch  broad,  and 
half  an  inch  thick ;  the  length  mu^t  be  adjusted  to  the  mould 
of  the  muffle;  two  of  these  being  laid  parallel  within  ihe  in- 
fide  of  the  mould,  and  being  joined  across  by  the  other  two, 
iheendsof  which  should  extend  so  far  beyond  the  outer  edgei 
ef  the  other  two,  that  they  may  rest  upon  the  edges  uf  the 
Mc  mouldy  and  thereby  prevent  its  falling  into  the  mould. 
The  fourth  i&  the  tool  for  spreading  the  composition  into 
moulds,  which  is  formed  ol  iron  or  steel,  {(tg*  5),  about 
thirteen  inches  in  length,  one  inch  and  a  halt  broad,  and 
rul  one  eighth  of  an  inch  thick  ;  its  ftice  under  k  being 
nded  in  such  a  manner,  that  its  curve  may  exactly  fit  the 
Inner  cur%e  of  the  niulfle  mould,  (fig,  6,  is  a  section  of  it). 
This  should  likewise  have  a  point  or  tongue,  ext4»nding  from 
each  endt  long  enough  to  be  bent  in  the  form  of  a  bnckfayer^i 
trowel,  and  by  the  wooden  handles  which  must  be  put  on, 
inging  down,  it  will  be  found,  that,  as  it  is  moved  either 
ickwardi  or  forwards,  it  wilt  always  pre^Mit  an  edge  to  smootk 
the  com  posit  ion,  and  condense  it  in  themiiuld. 
Xiie  ^ith  is  a  frame  (d  d)t  g^,  1^,  of  which  the  bottom  andi 
T  S  farthest 
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Dejcri|>iian  of  fa^thcit  side  arc  only  skiuvn,  and  in  wbich  frame  the 
intki«g  the       niouldt   %>  ^f  >^  placed,  dimply  Coustructcd   by  joining  iwd 
auffici.  pieces  of  woodt  the  one  cls  broad  as  the  bottom  uf  (lie  niufDo 

mould,  oiid  having  two  narrow  grooves  (e  0»  ^u^  iQ  ^U  ^o  that 
the  edges  of  the  tin  mould  may  be  confined  thcrcif),  Tbt 
otbcr  board,  being  joined  to  thU  ut  its  edge*  should  come  m 
m  btgib  as  just  io  be  under  the  ed^e  of  the  mouUL  -| 

The  §ixiU  is  the  tool  for  cutting  ihe  muffles  of  ditfcr^ 
leuglhs  (fig.  7)t  itnd  h  made  of  a  piece  of  wood,  to  the  end  uf 
tvhicU  ik  fixed  &  thin  piece  of  brass  (/),  which*  extcndiDg 
tbout  one  inch  and  a  quarter  beyond  the  top  of  the  uood,  ii 
beat  at  right  angles,  and  made  ilanmcr  at  the  end,  that  it  may 
the  more  conveniently  cut  the  niu(}ic.  Under  this  piece  of 
wood  bused  another  titraight  piece  (g),  with  two  btieady  yimt 
^hich,  being  shifted  nt  the  will  of  the  workman^  will  cut  tbcm 
of  aiiy  kiigth. 

The  seventh  ia  the  mould  for  forming  the  bottom  of  ih 
close  mulJie  (tig.  S),  which  h  made  of  a  mahogiiny  or  ofik 
planky  about  sixteen  inches  long,  ten  wide,  and  about  tbrett 
eighths  of  an  inch  thick;  upon  this  is  fixed  a  ledge  on  eaci 
|ide,  one  inch  broad,  ami  nearly  half  an  inch  thick,  audi 
each  end  a  ledge  of  the  same  kind  h  placed,  at  such  adi&tJina 
as  is  best  suited  to  the  length  of  the  bf>ttom  required*  Fig! 
and  10,  are  circular  moulds  for  muille  bottoms  of  djal)}b{e| 
Fig.  11»  a  complete  muffle  standing  on  its  bottom.  Tig,  1*2, 1 
roller  for  rolling  the  composition  tn  the  lir^t  mould.  Mg.i| 
H  toot  for  making  sranll  holes  in  the  mufl^e* 

The  Ubual  composition  for  making  mu01<a  is  i«  follows:  til 
two  part^  pipe  clay  and  one  part  sand,  such  as  ii  u&ed  bvtbi 
bricklayers,  sifted,  and  mixed  together  to  a  proper  cofv^ut- 
encc;  this  i^  very  expensive,  on  account  of  the  high  prirf  J 
pipe  clay,  which  is  about  ten  shillings  the  hundred  weigb^ 
whereas  I  employ  in  my  improved  mode  of  making  them  the 
coarsor  kind  of  Stourbridge  clay,  which  can  be  had  at  lk« 
glass-hcjuses,  in  thciKrountl  if^late,  fi»rsix  ^hilling9  the  huadrcd 
weight ;  and  thi^  I  sift  abo,  to  separ  at«  the  finer  part,  which  I 
employ  for  making  other  smaller  articles  necessary  in  my  ba- 
ginass  ;  usitig  only  the  grosser  or  coarser  part  for  mufflc^t  W 
which  I  add  one  eighth  part  only  of  pipe  clay,  mixing  tlica) 
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Certificates  from  Me^isrs*  J.  Haynes  and  Son, Westmoreland 
Buildings;  John  Kelly,  Hooper  Street,  Cler  ken  well;  John 
Foster,  Ayihor  Street,  StXuke's;  and  Willinm  Foster,  Atiibor 
Street,  St-  Luke's,  states,  that  they  have  been  in  the  habit  of 
using  Mr.  Turrell's  mnfHes  for  ypwards  of  twelve  months, 
that  they  arc  greatly  superior  to  any  they  have  hitherto  been 
able  to  procure;  and  that  it  h  their  opinion  their  durability 
may  be  completely  attributed  to  his  improved  method  of 
moulding  them. 
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CcMuiderniiom  on  the  State  in  which  aSirahtm  ofnoneondueh 
ing  Mnlier  musi  fte,  when  interposed  beiween  Two  Surfa€n 
endued  with  opptfsite  Eleciricitiejt :  6y  A.  Avogadro,  Cor* 
responding  Member  of  the  Academy  of  Sciences  ai  Turiit\ 

SECTION  I. 


IState<rfinon-  A  HOSE  learned  natural  pbiloaopherst  who  have  lately 
condustorbe-  studied  with  so  much  success  the  mechanif^m  of  the  forcef, 
JJ^J^^^^^^ji'J^'^'  that  electricities  of  the  same  or  opposite  kinds  exert  oue«ch 
Ikiently  cxa-  other,  either  in  conducting  snbstatices,  or  through  noncon* 
Btned.  ductors,  have  not  paid  equal  attention  to  the  &cta,  that  mty 

lead  us  to  some  knowledge  of  the  state  of  the  insulatiDg 
fiubstaucef  through  which  these  forces  act;  particularly  when 
it  is  interposed  between  two  electricities  of  opposite  kind** 
that  mutually  support  each  other  by  their  attraction.    Yet  , 
ii  such  facti^  exist,  they  might  lead  us  to  consequences  of  J 
great  importance  to  the  theory  of  electricity,     lo  reality  the 
circumstances  I  have  just  mentioned,  the  interpoiiitioo  of  aa  j 
insulating  stratum  between  two  bodies  endued  with  oppoiite  , 
electricities,  is  of  great  ex  teat  in  electrical  phenomena:  it  j 
sot  only  takes  place  with  respect  to  substances  made  to  ap*  I 
proach  each  other  expressly  for  this  purpose^  and  in  charg- 1 

*  Journal  de  Phitiquei  itqI*  LXIH,  p.  4^^, 

■fin  this  paper  I  employ  the  term  iimdaiiitg  as  tynomoioas  wiihwtut  j 
is  commonly  called  n/onconducHng,  oi  thclrieptr  #e* 
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ing  the  L«jden  phial,  or  a  plate  of  a  glass,  which  in  feet  ia  ^cjrdeti  phbL 

nothing  more  than  a  method  of  brino^in^  the  two  coatings 

nearer  together  than  coutd  be  done  in  the  air :  but  it  intro- 

<lace«  itself  geoerally  into  all  the  electricity  of  conducting  A  geoeial  cise, 

sobstances,  as  is  easy  to  be  observed ;  for  every  electrified 

body  is  surrounded  with  other  bodies  more  or  less  distantton 

the  surfnce  of  which,  according  to  the  established   princi^  ^ 

pies,  the  electricity  of  the  fortuer  body  can  only  occasion  an  ^M 

opposite  electricity  by  acting  through  the  intervening  stra-  ^M 

tarn  of  air.     We  may  truly  say,  therefore,  that  there  is  no  ^M 

electricity  but  hasoppo*site  to  if  the  contrary  electricity,  with  ^| 

ao  intermediate  insulating  fstratum. 

On  the  other  hand,  were  we  onoe  convinced  of  the  insula-  EiTCtrldtj  not 

tins  stratum  in  these  circumstances  bcinir  in  a  pecnlar  state,  *"  inherent 

,    *  -      ,         ,  .  .  .  quality  lik« 

distinguishing  it  from  a  simple  medium  through  which  the  griviutioa. 

electric  forces  exert  themselves,  it  is  natural  to  suppose,  ^ 

that  a  more  attentive  examination  of  this  state  would  give  ^M 

us  some  idea  of  the  manner  in  which  those  forces  exert  H 

themselves,  which  the  labours  of  philosophers  have  hitherto  ^M 

only  confirmed;  but  which, according  to  all  appearance, are  ^M 

not  to  be  ascribed  to  an   original  property  inherent  in  the  H 

vubstauces  that  exert  them,  as  has  been  asserted  with  great  H 

probability  in  respect  to  the  Newtonian  attraction  of  matter  H 

in  general.  ^ 

Now    reflecting  on  certain  facts,  that  Symmer,  Cigna,  Facts  leadiag 
Beccaria^Volta,  and  others  have  establis^hed  by  their  expe-  ^^f  tije  $t%te  of 
rimeots,  it  has  seemed  to  me,  that  we  might  deduce  from  ^he  nonoon- 
them  •ome  inferences  relative  to  the  state  of  the  insulating 
stratum  in  c|  nest  ion.     The  object  of  the  present  paper  i»  to 
detail  the  ideas,  which  these  tacts  have  suggested  to  me. 

Sect*  II.     The  fundamental  experiment*,  which   first  Fund*int«td 

•The  fact*  at!diiced  in  thli  and  the  followini^  icction  are  iiota«w; 
neither  indeed  are  the  redectioas  accompaafing  them  whoUj  ray  own, 
iEpinusy  Haaji  Volta,  and  others,  have  already  given  them  al  Icait  in 
pAft,  and  m  a  form  more  or  \ck%  ttscmhVmg  that  in  which  I  erhibit  ihem; 
bat  perhaps  they  have  not  paid  ihtm  ^ufBcient  attention  in  general.  I 
have  thought  it  neceaisry,  to  reiunie  this  subject  la  a  iomewhat  more 
extended  way,  at  an  tatrodui.iton  to  the  ideas  llist  constitute  ibe  princi* 
pat  object  ot  this  mcijioir»  and  whkb  i  begia  lo  lay  before  the  reader  ia 

presftitt 
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cxperunettt      prfseots  iUelf  in  thisi  branch  of  electrical  science,  is  the 
when  tiro  nt»n- ,  ^.-,  .        ,     ■       ,      ,■  .  / 

conductor?        iowiog,     Wnen  two  i»i*mating  bodies,  or  one  maulatinj^  and 

chafg.><l  with  one  conducting  body,  the  surfaces  of  which  are  endued  with 
iikMe/clome  opposite  electriciliea,  c«iine  to  be  applied  to  each  other  by 
together,  ihc  lUeir  surface^,  ihe  electricity  of  both  seems  to  di^^ppear. 
dectncitusdiiP  y^y^  ^^  longer  tiiid  any  sigus  of  it,  or  at  leant  if  any  sign  of 
either  kind  of  electricity  reni&iti,  they  may  easiily  be  deprived 
of  this  surpluis:  but  then  if  we  endeavour  to  separate  tliese 
t*'0  bodies,  we  ^nd»  that  they  adhere  to getlier,  %?hich  proves^ 
that  all  their  electricity  was  not  really  destroyed;  andif  ne 
oreicoiue  thib  resihlaiiee,  and  actually  separate  theiii>  we 
shall  find*  that  each  of  thess  bodies  again  exhibits  signs  of 
that  kind  of  electricity,  which  it  {possessed  before  they  were 
brought  toj^ethcr.  These  phenomena  however  are  not  to  be 
pbserved  in  all  their  simplicity,  except  wiih  insulating  bo- 
dies of  a  texture  suSiciently  thin  to  be  incapable  of  an  elec» 
trie  charge;  and  such  as  have  a  kind  of  communicatiou  ber 
tweeu  their  surfuces,  as  with  two  ribands  for  instance,  or 
two  silk  stock in^«  or  one  of  thes»e  and  a  [jiece  of  insulated 
tin  foih  I  shall  not  here  enter  into  the  particulars  of  these 
experiments,  which  may  be  seen  In  Priestley's  History  of 
Electricity,  Mr,  Sy miner's  cummunicatiouft  to  the  Royal 
Society,  Mr.  Cigoa^b  paper  in  the  :id  vol,  of  Miscellanies  of  M 
the  Royal  Society  of  Turin,  ^c.  ■ 

Before  I  introduce  this  fact  into  the  examination,  that    . 
lAf  ca^e  of  un    conbtitntes  the  principal  object  of  this  paper,  it^kj  not  b« 
Mcneralbvr,      anuhb  t«>  bhow,  lli^t  it  is  merely  a  tcnn^etiuence  of  the  knuwo 
principles  of  electricity,  a  parlicalar  case  ot  a  law^the  gent^ 
mhty  of  which  is  at  present  ackntwled^ed. 
The  thmncr  ^*  '*"  known,  that  one  kind  of  electricity  is  capable  of  bct 

th« unerpwrd  ing  £o  much  the  more  condensed  on  a  surface  in  proportioti 
s  ronffrr  the  to  the  proximity  of  another  Burfuce  endued  with  the  con- 
oppoMte  elec.  trary  electricity,  the  Bttraction  biftween  the  two  kind 8  of 
triciuci.  electricity  in  this  case  surniountin^r  with  more  advanta;^e  the 

repulsive  power,  which  oppuses  this  cond*'nsation  in  each 
kind  of  electricity.  It  is  known  likewise,  that  for  this  rea* 
2^d«o  phial,  ***"  ^^*^  eoatinjufs  of  a  Leyden  phial  can  accjuire  much 
greater  qnantilies  of  electricity  thun  bodies  of  equal  suifi* 
tt^  efectriljed  in  t  e  air;  and  it  ts  a  practical  truth  toDg 
knowo,  and  depending  on  the  same   principle,   that   the 
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|ihwldp  ptm&  of  glfiSft,  &c,,  have  so  much  the  greater  capa-  ^ 

,  city  for  «  chiirge,  other  circumstance:*  being  equal,  la  pro*  I 

!  potion  as  their  thtckn^es  i^  less*  ^ 

This  admitted,  let  xn  suppose,  that  the  surfaces  of  ourCa5«i»f  tw»fl 

two  ribands,  endued  wUh  opposite  electricities,  are  ^^radu- ^^^^/**"'*^ 

ally  brought  nearer  to  each  other,  keeping  thera  parallel,  m 

The  repulsive  force  of  each  of  these  two  efeclncitie*  will  J 

render  itself  «o  much  the  more  perceptible,  and  t   ey  will  M 

h%xe  «o  much  the  less  tendency  to  be  conveyed  away  by  the  ■ 

mirroundiu'^  bodies,  as*  their  distance  is  diminifihed  ;  because  I 

the  nttractiou  between  the  two  electricities  will  become  ao  I 

iOQcli  the  greater:   and  when  at  length    the  surfaces   are  I 

brought    into   contact,  the  attraction  having  become  as  it  ■ 

were  infinite,  these    electricities  will    no  longer  tend  to  fly  I 

ulT,  but  win  remain  as  if  tliey  did  not  exist  with  re.«ipect  Id  I 

other  bodies,  whatever  intensity  they  had  before,  since  this  I 

intetisity  wa^  limited,  and  the  repulj^ion  arising  from  it  was  I 

al?o  rimited,  1 

Tlii!i  may  be  exhibited  in  another  point  of  view*     \\'hen  Charged  pUti^ 

te  charge  a  plate  of  glass,  the  electjicity  produced  on  the  ^^8^*®** 

interior  face  of  the  coating  opposite  that  which  is  electrified  M 

direclly  hari  no  tendency  to  fly  t*ff»  because  it  ib  perfectly  re-  ■ 

Uitied  by  the  attraction  of  the  electricity  of  the  latter  coat-  I 

ingj  an  electricity  which,  according   to  the    principles   of  I 

Coulotob  gpd    Huiiy,  to  produce  this  effect  must  be  con-  1 

ceivcd  %omewhat  greater,  than  thai  which  i&  produced  on  m 

k  l|t  opposite  face  of  the  plate.     The  ekctiicity  of  the  face  ■ 

f  mctritied  directly  is  on  the  other  hand  perfectly  retained  hy  I 

(Hit  of  the  opposite  face,  with  respect  to  the  portion  equal  I 

to  It:  and  it  is  only  its  excess  that  has  a  tendency  to  be  dis-  1 

lipoted,  and  rer|uirea  the  resistance  of  the  air  to  retain  it,  M 

Now  Hauy  has  already  observed,  that  tliis  excess,  according  ^ 

to  tiie  theory,  must  be  ^o  much  the  less,  in  proportion  to  the  ^ 

tkiooess  of  the  plate;  and  that  it  would  be  nothing,  if  the  M 

plate  were  infinitely  thin,  or  in  other  words  nought,     Nei»  ^ 

tber  of  the  two  electricities  then,  that  compose  the  charge,  M 

would  any  longer  tend  to  fly  ofl*;  they  would  become  insen*  I 

iible*     Thiis  i^  precisely  the  cast;  of  the  electncitiei  of  our  ■ 

t^i^  fiLttodi,  considered  aa  coatings  of  the  ^itratani  of  air  at  I 

LV.'                                                                                      first  I 
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first  interposed  between  them^  And  which  hecomes  ntrnght 
by  their  contact, 

3!d*^ notde-  There  is  nothing  here  at  which  we  need  be  surprised^  ex- 
itreyaiby  the  cept,  that  the  two  electrietties  are  not  destroyed  by  the  con- 
^ct-  tact,  where  nothing  appears  to  prevent  their  mutual  attract 

tion  trom  exerting  itself*  But  we  may  suppose,  that  this 
attraction  is  sufficiently  satisfied  by  the  mere  contact,  that 
this  contact  serve*  instead  of  actual  cuu)f)iunication»  and 
that  it  neutralizes  the  two  electricities,  as  communication 
kaelf  would  do;  for  it  is  sufficiently  proved,  that  this  does 
not  take  place,  and  that  the  two  electricities  stiil  betonv  to 
the  two  faces  separately,  since  they  immediately  manifest 
themselves  when  the  two  surfaces  are  ag^in  separated  so  that 
a  frc*h  stratum  of  air  is  introduced  between  them.  The 
rejiiiitauce  we  exM^rience  in  this  act  of  separation  is  like- 
wise an  effect  of  the  two  subsisting  electricities,  the  mutual 
attraction  of  which  necessarily  opposes  a  separation  of  the 
Burfuies,  which  car viefi  with  it  that  of  the  electricitiea. 
Why  ilifl  pti«-  ii  jg  ej,^y  to  perceive  however  why  we  cannot  observe  these 
Mnacaimot  ,  ».*t'j»  « 

i  pUcebe-  pnenomena  between  two  conducting  bodies;  for  as  thecon* 

I  two<?n iwo con-  ^^^^  ^f  ^\^^  ^^r^  surfaces  can  never  take  place  accurately  and 
and  instantaneously  at  every  point*  the  first  point  of  contact 
between  two  bodies  of  this  kind  is  sufficient  to  destroy  the 
whole  electricity  of  the  two  surfaces,  which  ftilt  retains  its 
inlensity,  and  is  not  yet  neutralised  by  contact.  The  same 
thiusr  would  ^^^  place  on  tha  separation  of  tfilfee  bodies, 
e\^en  if  we  supposed  them  possessing^  this  electricity,  though 
imperceptible^  in  the  state  of  contact.  The  retention  and 
appurer^t  reproduction  of  the  elecincities  therefore  cannot 
take  place,  unless  one  of  the  two  bodies  at  least  is  an  insu* 
lator. 
A*  ilie  clc€tri-  Before  I  proceed  farther  1  shall  observe,  that  tht=  total 
city  iwai  «ii[j*  Iq^  p,f  intensitv,  which  the  electricities  experience  in  the 
po<M- i  to  b«  oo  .  *■        I        I    1  '  I        %       % 

m roved,  now    contact  in  question,  has  letl  some  to  imagine,  that  the  eUc- 

cotidudors        tficities  really  destroyed  each  other  by  conununication :  par- 
te repToduce  it  ticularly  as  they  could  not  conceive  what  should  prevent  this 
•A  Be^iarAtioiu  communication  fron^  taking  place  :  and  in  consequence  they 
wereohlipfed  to  suppose,  that  insulating  bodies  had  the  sin- 
gular pro[>erty  of  resuming  on  separation  the  electricity  they 
had  deposited  on  coming  into  contact;  that  they  rcedumed 

il 
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ItEt  it  wiMre:  and  hence  the  name  of  ehimhtg  electricity 
feletiriciias  nhdexj^    which  Beccaria  f^ave  the   electricity  ^^ 

thus  apparently  reproduced.     The  adhesion  of  the  two  sur*  ^H 

fiices  on  their  contact  however  hud  led  others  to  presume,  ^H 

that  the  electricity  was  merely  latent,  and  not  annihilftted.  ^^ 

This  question,  which  presiented  no  clew  to  its  elucidation,  The  elecincitf 
mad  which  was  reduced  alnioBt  to  a  dispute  aho'jt  words,  or  „  Ji^>j,c^eiitr* 
to  a  different  mode  of  viewing   the  Barae  object,   while  the 
|}henomenon    in    consideration    was   examined    separately,  J 

aoKes  itself  now  we  perceive  its  connection  with  known  prin-  ^M 

ciplet:  for  it  is  demonstrated  a  prmrU  that  the  electricity  in  ^M 

lhi«  caac  must  lo6»e  its  intensity,  and  become  iio perceptible,  j 

though  it  is  not  really  destroyed:     We  may   express  this  ^J 

•tate  by  the  term  of  quiesceni  ekciricit^t  or  electricity  at  ^^ 

rait. 

Sect*  II L     Let  us  now  pursue  the  inquiry-     I  have  said.  When  the  In- 
that  it  is  onlv  with   iuHulatioi;  substances  of  a  thin  texture  ^^'^'-''^''^R  ^««- 
wc  can  observe  the  phenomena  of  which  1  have  spoken  in  thick  the  phe- 
mli  their  siraplicitv.     It  is  easy  to  conceive  with  respect  to  i^oi"«n''^»PP<^'«' 
compact  bodtes  capable  or  bemg  carded  with  electncity,  as 
for  mstance  two  plates  of  glass,  that  the  depetidance,  which 
the  electricity  of  one  of  the  faces  has  or  may  have  on  the 
dec tri city  of  the  face  opposite  to  it,  with  which  it  forma  ot 
may  form  the  electric  charge  of  the  plate,  must  necessarily 
render  more  complex  the  phenomena  relative  to  the  state  of 
T«tt,  and  to  the  revivitication  of  the  electricity  of  the  facesg 
that  arc  brought  into  contact  or  separated.     1  shall  not  en- 
ter here  into  the  details  the  subject  would  require*     Though 
iCYeral  natural    philosophers  huve   already  engaged  in   re- 
learches  of  this  kind,  much  remaina  to  be  done,  to  illustrate 
it  completeiy**     Nothing  more,  ia  necessary  for  my  purpose 

here, 

•The  first  experiment*  onquiefrent  elcctricitf,  and  iM  ret i? iGcation  m  History  csf 
compact  bodies,  were  made  by  tht  Jesoits  of  Tekin,  and  conirmintrated  the  experi- 
to  the  Academy  of  Petersburg  m  1755.     These  ga¥c  accasion  to  a  paper  ^*^"^*  •*"  ^^'* 
bj  ^pinus  in  the  7tb  voL  of  the  New  I'rmnsactions  of   that  Academy. 
Sfinmer  tteatad  the  iame  mbject  in  his  fourth  paper,  read  to  the  Koyal 
Society  ta  17  J9    Lastly  Beccirta  -niered  into  it  very  Imrgelv  in  his  boolc 
entitled  **  ObflCTvatioin^i  aiqae  Expenmcfikta,  quibus  Electricitaii  vindesc 
iMtffiiOCtftituUur,  Atidexpitcfttuit    Turin,  1769.    The  reader  may  lUcevrlte 
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two  plat^  of  here,  than  to  relate  the  simplest  case*  Let  us  gRppose^  tbalf 
fUs«  th^charg-  ^^^^^  havine  clmr*;eii  two  plate*  of  elass»  those  faces  are 
ed  as  a  stiiglc  i      ■  i  •    i  *  i 

one.  brougnt  into  contact,  whicJi  are  charged  uitb  opposite  elee* 

tricities^  beini^  previously  divested  of  their  coating  :  and  a 
romtnumcaUon  between  their  exterior  coatingt*  i«  iheu  esta* 
blished ;  in  other  words,  that  the  two  plates  thus  joined  arc 
discharged  as  if  they  were  a  single  plate.  The  plates  thui 
joined  will  no  longer  give  any  si^n  of  electricity,  and  the 
two  exterior  electricities  are  destroyed  by  this  cotnniunica* 
'tion,  as  if  there  were  no  others.  A*  to  the  interior  eleetrw 
cities,  it  aeerns  at  tV*e  tlrst  view,  that  they  must  have  been 
annihilated  at  the  same  time  by  their  mutual  commiiQiea- 
tion,  the  dependence  of  each  on  one  of  the  electricities  of 
the  exterior  faces;  hiiving  cenfeed.  But  this  19  not  the  case; 
these  two  electricities  beinj^  in  contact  must  merely  neutra- 
lise each  other,  according  to  the  princrples  of  qiiiescent  elec« 
tricitie?*,  by  thiis  eontact*  as  soon  as  the  anterior  electricities, 
having^  dfstroyt^d  encli  othor,  eeiise  to  miiintain  ihem  sepa- 
rately, They  become  imperceptible  in  con*tequence  of  this 
neutral  I  zati  on  only,  and  oug^ht  consecjuently  to  opp<»seeach 
othei-  like  those  of  the  ribaod^i  mentioned  above,  when  ire 
lepanite  the  plates  aj^^ain.  And  this  is  what  experience  iu 
fact  demonstrates:  for,  if  we  attempt  to  separate  the  tiro 
plates  after  havinf^  fli^cliar^d  them  together,  we  find  a  re- 
siiftence  as  moch  superior  to  that  di^^played  by  insulating- 1k>- 
dies  of  a  thin  texture  under  feimilar  circumstances,  as  the 
el ecti-i cities  that  concurred  to  form  the  charge  of  the  two 
plate?,  and  which  are  here  converted  into  quiescent  elet,lrH 
cities  to  be  revivified  by  separation,  are  superior  to  those  that 
could  be  imparted  to  the  bodies  of  a  thin  texture.  And  if 
we  overcome  this  resistance,  and  actually  separate  the  two 
plates,  the  two  electricities  of  the  inten*>r  faces  will  resume 
their  intensity,  and  their  tendency  to  decompose  the  natu- 
ral electric  stale  of  the  surrounding  bodies,  and  in  particular 
of  the  iuterior  face  of  the  coatings  with  which  the  exterior 
surfaces  of  the  two  plates  are  cove*  ed ;  whence  it  follows 
from  the  known  principles,  that  the  exterior  facea  of  these 

sue  what  he  Hiys  oci  ih€  subject  in  his  EUciricim^t  arii^aie.  The  thtoff 
Volti  has  givea  of  hii  electrophoru*  and  coudeoser  likcwi&e  re^ardf  ife* 
Sftroe  sabject.    I  shall  have  occasion  to  aoiice  these  hereafter. 

coat'inL'* 
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'ccatiDgs  will  give  signs  of  an  electricity  of  the  same  kindai 
that  of  the  interior  face  car  res  ponding  to  each  plate. 

The  phenomena  exhibited  by  a  compact,  charged,  insju- ^"^c^^flleuIl- 
lating^  plate,  one  of  the  un coated  faces  ot  which  la  brought  ^^^  electrified 

tnto  contiict  with  a  conduit Vujj;  body,  depend  on  the  same  rionconduciof 

*    t         I  1  11     .  *■  1        M        I      brought  u»to 

pnnciple^;  but  tliey  would  also  require  a  rujnute detail  to  be  contact  wiih  a 

treated  folly.  To  this  class  of  phenomena  belong  the  well  toaductor, 
known  effects  of  Volta's  eU^ctrophorus:  and  the  same  gen-  The  decirr>- 
tleman  has  freed  them  to  a  certahi  degree  from  the  <^omph- [J^J^^"^^*" 
mtion  respecting;  the  eharere  of  the  irisulutint(  body,  m  hh 
semiconducting  plate  donbler,  the  effect  of  which  appears  to 
me,  to  belong  essentially  to  the  plieiiomeuon  of  quiescent 
and  revtviJied  electricity,  exhibited  between  a  perfectly  con* 
ducting  substance,  and  a  substance  of  sufficient  coodiicting 
power  to  exhibit  this  phenomenon  in  its  simplicily,  as  inca- 
pable  of  being  charged,  and  yet  so  bad  a  conductor  as  to  af- 
ford a  clmrg-e;  ^ile,  as  we  have  seen,  it  cannot  take  pTace 
between  two  [jerfectl}^  conducting  liodies.  But  I  cannot 
here  enter  into  the  particulars,  on  which  the  theory  of  these 
tiro  inbtrutnenls  depend,  I  shall  only  say,  that  what  Volta 
hiniseSf,  and  »ince  Hniiy,  have  said  of  it,  appears  to  me  e;*- 
teutially  to  require  the  principles  in  question;  but  as  this 
theory  could  not  be  completely  developed  by  these  ^entle- 
aen,  because  they  had  no  farther  object  than  to  explain  the 
eflects  of  these  instruments,  they  have  not  i>:enera]ized  it 
nifliciently*  In  the  course  of  this  paper  however,  I  shall 
hare  occasion  to  touch  on  some  fWmts  relating  to  this  sub- 
ject. 

Sect-  IV.     Let  ns  now  return  to  the  point  in  question,  Chnr^cd  nw- 
fttkd  Apply  what  has  been  said  of  the  particular  case  of  the  <^<^"*^^ctof. 
two  plates,  at  which   we  had  stopped,  to  the  inquiry  we  bad 
itt  rievr  respecting   tlie  ^tate  of  a  charged   insulatiuCT-  t^tm- 
tum,  mr  that  inter(K>sed  between  the  opposite  electricities. 

For  this  we  want  only  one  more  fact, which  is  equidly  wel  I  es-  T\fo  pTate* 
tmbUshed.    It  is  that  \i\  after  havins'  charged  the  pair  of  plates  *^^^*^''^  on  ont 
jamea  loat'ther  by  their  uncoatfd   face%  as  d  they  were  a  cha  ged  ft*a 
nn^tc  one,  they  be  discharged  in  the  usual  way,  and  we  af^er-  J' ,^'^  JJ"**  "^^ 
Wifd  endeavour  to  separate  the  two  plates,  we  obtserve  the  au'^earanoci 
phenomena  of  the  revivification  of  the  electricities,  sin»ilar  to  ^*  *^**^"^har^ 
tluiae  obtaiUied  ftrotn  two  plates  cliarged  separately,  afierward  *"  *^'**^  ■*    t- 

L  joined 
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joined  together  by  those  fkces  that  have  opposite  electnci* 
tic^,  and  di^chnrj^ed  id  this  state  as  we  have  u  I  ready  said* 
This  proves,  that  in  the  combination  of  two  insulating 
ptatesj  thus  forraing'  but  one  body,  each  of  the  plates  taket 
its  own  charge ;  that  it  to  say,  tht^re  is  fonn*fd  on  the  lower 
face  of  the  upper  phite  an  tflectricity  opposite  to  that  cotn-» 
rounicated  to  its  upper  face;  that  in  like  manner  an  electri- 
city is  formed  on  the  upper  face  of  the  lower  plate  of  the 
same  kind  as  that  comnauriicati^  to  the  upper  plate;  and 
lastly  on  the  lower  snrlace  of  the  lower  plate  an  electricity 
opposite  to  this:  and  thus  the  lastmentioned  electricity  does 
not  correspond  directly  to  the  opposite  electricity  of  the  up^ 
per  tuce  of  the  upper  plate,  hut  depends  on  it  only  through 
the  medium  of  the  intervening  electricities  of  the  two  inte- 
rior faces  that  are  in  contact*  In  fact,  since  the  two  plates 
when  separated  after  their  diftcharge  exhibit  the  same  eleo 
tricities,  whether  they  be  charged  together  or  separately, 
they  must  be  in  the  same  state  after  the  discharge  in  both 
cases:  but  this  supposes  likewi8e  the  same  modification  in 
the  charged  state^  since  the  discharge  ih  made  precisely  in 
the  same  manner,  and  with  the  same  phenomena,  in  both 
The  same  with  *^*8^®«  ^t  ^^  unquestionably  the  same,  when  more  than  two  , 
any  number  of  plates  are  thus  combined  ;  each  of  them  musit  undergo  the 
^       *  same  modification  as  if  it  had  been  charged  separately,  for 

the  number  makes  no  diflference  here. 
Oaosoliil  phte      Now  as  any  compact  plate  may  be  conceived  to  be  divided 

tbereiorc  n»ay    j^^^  j^  many  strata  as  there  are  elementary  uiolecules  in  its 
be  cnu^idt-Ted  -  -  ■      '  i       i 

iBanumberofthicknestiijaUthesie  strata  must  be  coiisidered,  when  the  plate 

infemidy  ihm    \^  charged,  as  having  each  its  paiticular  charge,  so  that  the 

face  of  one,  which  id  charged  with  either  kind  of  electricity, 

is   successively  in   contact   with   that  of  another,    which  is 

charged  with  the  opposite  electricitj- :  for  as  to  the  tffect  ia 

question  it  can  make  no  difl'erence,  whether  the  strata  be 

fiimpiy  in   contact  or  adhere  together,  since  in  both  cases 

they  form  but  one  continuous  substance. 

This  (hce<'tie-      '^^*'  following  is  the  idea  therefore  that  facts  have  led  m 

tal  priijcijjie.     to  form  of  ever}'  insulating  stratum  charged  with  electridtyt 

or,  which  comes  to  the  same  thing,  taken  between  two  op* 

polite  electricitis :  U  ought  to  he  conceived  of  as  formed 

of  an  intinite  nuuiber  of  sttataj  all  which;  however  thiu  they 
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are,  cxhihit  on  their  opposite  surfaces  electricities  of  oppcH 

site  kinds,  as  well  as  the  assemblage  Tesyltio]^;  from  ihenu 

Coulomb    and   Haiiy  have  beenltfd  loan  analogous  re- C&uWb  and 

$u!t  in  their  inquiries  concerning;  mag-netism,  and  the  electri-  p^p^Jif^^^^gj^Q. 

city  of  the  tourtiialine»  but  they  had  not  extended  this  idea  to  tism  and  Lh^ 

erepy  charged  insulating  stratum.     It  appears  howerer,  that  tue^^to^ria*- 

the  modification  of  the  heated  tourmfirme  in  not  even  a  par*  line* 

ticular  cai^e  of  the  general  principle  we  have  just  admitted: 

that  thi»  &toiie  is  not  then  &imply  a  charged  insutating  body, 

or  a  body  interpoaed  between  two  contrary  electricities;  but 

rxhibitson  its  eurfacea  modilicution  of  electricity,  which  is 

perliap»  more  analoi:;ou»  to  the  state  of  a  conducting  body, 

the  natural  electricity  of  which  ii>  decomposed.     But  this  iii 

foreign  to  our  purpose. 

The  addition  that  has  just  been  made  to  our  ideas  respect-  '^'"*  '^^"^'•* 
•*  .  ,        .  tome  altera- 

ing  electricity  obliges  us  to  a  small  modification  of  our  no*  Uon  uf  teims. 

tDeaclatiirebkewise.  Hitherto  we  have  considered  an  elec- 
tricity, which  is  on  tlie  surface  that  serves  to  limit  twodifR?r- 
cnt  bodies,  as  belonging  to  the  surface  of  either  indiscrimi- 
nately. Thus  the  eleclricity  that  is  between  the  interior 
surface  of  a  coatings  and  the  euiface  of  a  plate  of  glass  to 
which  the  coating  is  applied,  might  equally  be  called  the 
electricity  of  the  coaling,  or  the  electricity  of  the  face  of  the 
plate.  Yet  this  electricity  may  have  a  different  relutiau  to 
these  two  surfaces :  one  may  be  that  of  a  body,  through  which 
the  electricity  in  question  supports  itself  by  its  attmctioufor 
another  electricity  of  the  opposite  kind,  and  in  the  thickness 
of  which  it  consequently  occasions  the  peculiar  modificatrou 
we  have  establiNhed  :  while  the  other  of  these  surfaces  may 
be  nothing  but  the  mechanical  support  as  it  were  of  the  same 
electricity,  or  belong  to  a  body,  through  which  it  does  not 
exert  the  particular  action  abovementioned.  This  is  pre- 
cisely the  dilTereDCe  between  the  surface  of  a  plate  of  glass 
and  that  of  its  coating,  or  more  generally  between  the  sur- 
face of  the  air  that  surrounds  anelectritied  conducting  body 
aud  the  surface  of  that  body;  for  we  see  clearly,  that  a  con- 
ducting liody  cannot  have  two  electricities  of  a  different 
kind  00-  its  surface  separated  by  its  tliickness  alone-  It  is 
improper  therefore,  to  give  ifie  same  name  to  these  two  dif- 
ferent conditions.     To  distinguish  them  without  deviating 

more 
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more  tlinn  is  neceBssry  from  established  custom ♦  I  slmH  biiVj 
tliat  a  body  is  efectrtfird^  or  rttdueti  or  animated  with  ««ieclTi- 
city»  when  |he  electricity  retuains  on  thi*  surfuce  without  oc« 
casroiiitii;  iti  the  limly  to  whicli  it  hehui^  th<^  modttictitirin  i 
have  spoken  of,  whether  the  body  be  a  conductor  or  an  iiisii 
lato  ;  aud  wilh  rebpect  to  the  burface  of  the  body  thi*l  iin^ 
derj^oes  ihii*  modi ti cation,  I  slsuH  merely  sny^  that  the  ele^ 
tricity  is  upplied  to  ii,  \vhn:h  tan  ooly  take  place  for  an  iii^ 
Cbirged  i»1ite  sulatinjjf  Uotiy.  Thus  in  a  d:arj^<?d  pkt*  of  glaw  It  is  ihi 
coaiing-s  that  I  considtT  aij  ctecfrificd;  but  ll»e  electricity  at 
the  interior  (ace  of  each  coatiriL^  is  applied  to  the  face  it 
coats.  It  rnay  happen,  that  an  electricity  at  the  limits 
two  bodies  may  affect  these  bodies  equally  with  the  modtft* 
cation  in  fjuestion ;  and  then  this  electricity  may  be  consi*^ 
dered  at  once  willi  respect  to  eiu'h  oF  the!«Ki  bodies  a5  belong** 
iii«;  totlieir  coDti^nous  faces,  or  sipplied  to  them. 

The  ntiijie  of  ekclric  chnrge  will  continue  to  indicate,  ni 
it  has  liithcfto  done,  the  i^tute  of  mv  \i\^w\i\X\v\^  ^tratttin  interi* 
pobed  betueeu  two  electriciticti  of  opposite  kinds,  tiHmety, 
tliat  to  the  oppi>*ite  faces  of  which  these  electricitieii  anrap* 
pliedy  u  state  wiiich  ia  the  subject  of  the  prei^eiit  paper, 

Sut  T.  V.  The  facts,  that  have  led  us  to  form  an  idea  of 
the  eleclrical  charsje,  necessardy  fjfiveoti  likewise  more  accih* 
rate  ideas  of  what  passes  in  dischars^ino  a  chartjed  insalrtting^ 
body,  h  it*  clear  Irom  what  we  have  seen  to  take  pliiee»  in 
the  two  plites  of  gluss  united,  lh:tt  the  dischargee  only  obli* 
ge»  the  opposite  electricities,  which  support«d  each  other  al^j 
tcrnatelj  through  each  of  the  strata  into  which  the  iustilatiog^ 
body  might  be  conceived  lo  be  divided,  to  become  iht  etee* 
iricitits  of  ihe/accs  of  these  strnta^  to  which  they  wert*  re- 
spectively applied  before  the  dis^charge,  and  to  rest  n^tnflt 
each  other  in  pairs  in  a  state  of  perfect  repose ;  namely,  thift 
of  each  face  against  that  of  the  contiy^uous  face  of  the  next 
stratum;  so  that,  instead  of  an  infinite  number  of  char^^ 
bat  very  thin  strata,  the  result  is  an  infinite  number  of 
THccsttreme  paira  of  electricities  neutralized  by  contact* 
chi-tiicitics  do  What  has  been  said  in  speaking  of  two  plates  might  lead 
«ch  mher  by  *^'  *^  suppose,  that  this  trausformatioD,  thisditferetit  arran^ 
the  comuiuui-  metit  of  electricities  by  pairs,  was  the  coni^^quente  of  the 
cAi^n.  extreme  electncities  of  the  whole  stratum,  that  is  40!$ay,  th© 


Iff  flat  uikei 
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two  electricities  of  the  interior  faces  of  iUcoating;a,iniituanf 

d^stroyin^  each  other  by  com  mum  cation:  but  this  is  not  ^M 

quite  accurate.     In  fact  experience  teaches  us,  that  there  is  '^M 

a  revirificalion  of  electricity  even  between  one  of  the  faces  of  ^H 

a  pldte  and  its  coating,  when  we  come  to  take  it  off  after 

baring  successively  charged  and  dischargt^d  it.     Even  the  ^l^^ophorui. 

fundamental  property  of  the  electrophorus  of  Volta  is  con* 

nected  with  this  phenomenon,  if  we  consider  the  electricity  ^M 

imprinted  on  the  plate  as  occasioning  a  charge  there,  which  ^H 

is  true  at  least  with  respect  to  one  part  of  this  electricity;  ^| 

and  the  disk  as  a  coating,  by  means  of  which  we  destroy  ^H 

this  charge  in  touching  it  before  lifting  it  up.     By  this  se-  ^H 

paration  the  coating  or  disk  is  made  to  exhibit  an  electricity  ^B 

6f  the  opposite  kind  to  that  which  it  had  when  it  was  in  con-  ^| 

tact  with  the  charged  insulating  plate;  and  on  the  contrary  ^| 

the  face  of  tlie  plate  exhibits  the  same  kind  of  electricity,  as  ^M 

the  coating  had  before  the  discharge,  and  which  then  conse*  ^t 

quently  was  only  applied  to  this  face.     It  is  clear  from  this,  ^M 

that  the  disclmrge  ha^  not  actually  taken  away  the  electri-  ^| 

city,  that  w*as  applied  to  ihi^  fuce ;  and  occasioned  the  charge  ^M 

of  the  plate;  and  that  it  has  done  nothing  more  than  oblige  ^M 

it,  from  electricity  of  the  coating,  which    it  was  before,  to  ^B 

becoiae  electricity  of  the  fuce  olf  the  inaulaiiiig  body,  and  in  ^H 

this  quality  rest  itself  against  another  contrary  electricity,  ^H 

which  was  formed  by  the  dihcharge  of  the  interior  surface  of  ^U 

the  coating :  in  the  same  manner  as  that  of  the  other  strata,  ^t 

which  we  conceive  in  the  insulating  body,  rests  after  the  dis-  ^M 

charge  on  the  electricity  tliat  was  applied  to  the  face  of  the  ^M 

contiguous  stratum,  and  becomes  the  electricity  of  this  face.  H 

It  b  the  same  with  the  opposite  coating.     It  is  then  by  the  la  the  dis-     * 

mutual    decomposition  of  the   natural    electrical  state,   to  *^*'^*  *^*^ 

...      I  •  ^         11        t  -  ^electndtyfroni 

which  the  two  coiitnigs  are  reduced  by  the  transpurtatton  of  each  «He  t^ 

their  preceding  electricities  to  the  faces  of  the  insulating  *'^'°*^-^''^'*  *** 

plate,  that  the  discharge  is  made:  to  form  these  two  new  t,u»«r  and  thai 

electricities,  which  become  quiescent,  and  are  necessary  to  ^'^^^f*  it  <iui- 

place  io  the  same  state  all  the  other  electricities  of  the  insu-  ^^^^  ' 

tmting  stratum ;    these  two  dectricities  of  opposite  kind?, 

which  each  of  the  two  coatings  acquires  at  the  expense  of  ^^M 

ihe  natural  state  of  the  other ;  is  the  end  of  that  transport-  ^H 

ation  of  the  fluid,   which  occasions  the  shock;  and  not  to  ^| 

Vol*  XXI.— Dec*  itt03.  U  destroy  fl 
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dattroy  the  exi&ting  electricities  by  a  commuDication 
tween  thein. 

Thus,  if  tke  preceding  ccwimderatiooB  bare  already  shown, 
us,  that  the  dUcliarge  does  not  really  destroy  all  electricity 
in  insulating  bodies  once  charged,  but  merely  changes  per* 
ceptihlc  electrickies*  into  quiescent,  a  rt?*nlt  tliat  may  appear 
singular,  tht?  lust  reflections  that  have  been  made  led  us  ta 
a  result  still  lc»a  expected,  namelj,  that  the  discharge  in* 
creases  the  number  of  these  electricities  by  two,  to  reader 
thcni  all  impercepiibl*!. 

Sect.  VL  It  remains  now  to  inquire,  how  far  these  new 
ideuis  of  electrical  char^^es  and  diHchar^es,  or  of  the  modifi- 
cation assumed  by  an  in!*nlating  striitum  interpoi»ed  betv^een 
trvo  electricities  of  opposite  kinds,  may  facilitate  our  iuves* 
tigation  of  the  fnotle  in  which  electricity  acts:  but  this  in-* 
quir)',  which  demands  farther  preliminary  reflections  on 
other  points  of  electrical  sciencct  may  form  the  subject  of 
future  communications. 
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VIL 

^€€QUnt  qf  an  Experimeai  in  which  Pofask  calcined  mit 
Charcoal  took  Fire  on  the  Addition  of  Water ^  and  Ammo*' 
macal  Qas  was  produced*  In  u  Letter  from  James  Wood* 
]IO0SE»  Vnitersit^  of  Philadelphia^  Sfc. 

To  the  Editor  of  the  PniLOfioPHiCAL  Jouenal* 
SIR,  Pkitadelphia,  SepL  15th«  1808^ 

Sootftnd  peail-  JTIAVING  been  engagt?d  in  the  analysis  of  soot,  I  ex- 
ssh  cxposeit  to  pQ^^<i  i^j^if  a  po^nd  of  this  substance  in.  powder,  mixed  with 
tw  o  ounces  of  pearl  ash,  in  a  corered  crucible,  to  the  intenifj 
heat  of  an  nir  fornace,  for  two  hours,  f 

When  the  mixture  became  cold,  it  was  emptied  xiym 
a  plate,  and  a  small  quantity  of  cold  water  poured  upoa 
it,  when  it  immediately  caught  lire.  Expecting  iheit 
was  a  decomposition  of  water,  I  placed  my  nose  over 


•Ji  mtense 


When  coW 
look  fire  on 
the  mddiiiua 
of  wtter. 

Not  hidrogfo 


but  aiaffloaLa-  lui^ture^  in  order  to  smell  the  hidrogcn  gas,  vUich 
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fro uM  be  thrown  uflr»  but  was  astomslied  to  fiud  a  dii-  cat  E^  ctoh- 
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tnjgtgtmcat  of  ammomacal  gas. 

The  ejcpertment  was  repeated  with  common  charcoal,  with 
exactly  the  <^Ltiie  resuU. 

Aicote  rs  oae  of  the  compoueiit  parts  of  am  mania.  Now, 
as  tbm  hone  i«  not  contained  in  ekher  potash,  water,  or  char* 
t  whence  did  it  arise,  to  form  the  ammoniacal  gas? 
it  <ine  of  the  component  paru  of  potash?  or  is  this  sub* 
fiance  a  triple  compound,  formeil  of  oxigen,  azote,  and  the 
pei'uliar  mftal,  which  Professor  Davy  has  discovered  ? 

Nascent  hidro^en  sonietiuies  combines  with  the  azotic  por- 
tion of  tttmosjiherie  air,  and  forms  ammoniacal  j^as;  but 
this  is  nut  the  cas<;  in  my  experiment,  for,  if  the  lire  of  the 
Biivture  of  charcoal  and  potash  be  extinguished  by  water, 
aad  it  is  then  immt^diatcly  plactJ  under  a  bell  glass  couiaiu- 
io^  atmospiieric  air,  the  ovigenous  part  will  be  absorbedt 
pd  tlie  azotic  air,  will  be  left  behind. 
No  carbonic  acid  will  be  formed, 

I  am.  Sir, 

I'our  humble  aenant, 

JAMES  WOODHOUSE* 


Charcoal   gajre 
the    same    re^ 

Whence  c^nne 
the  ruuog^n  t 

Is  it  a  compo- 
nun'  p*irt  of 

pOVBSh? 

The  wofiSMnm 
not  JtVom  oat* 
cent  htdrogtH 
canibidrinf 
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ttogfn  c^ftht 
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On  the  AdDOHiages  of  employing  Coal  Gas  for  Lighting  small 
Manufactariesy  and  other  Purposes*  In  u  L^Utr  from 
Mr.  E.  Cook. 


SIR, 


To  Mr,  NICHOLSON, 


,  Huve  taken  the  hbertv,  firom  reading  m  yotir  Journal  for  , 

I  M^kr      ««  111  ...  h  WOttU  bf 

ptember,  the  paper  ot  Mr.Murdock  on  the  gas  light ,  to  ad-  biifiofici*r  to 
iitm  the  few  following  remarks  to  you.  The  more  the  ad  van*  *^'*  ^^^  *^ 
tagie  arising  from  the  use  of  gms  is  clearly  stattrd,  the  more  ge-  light  cltarly. 
nenlly  and  timply  it  is  explained,  to  induce  manufactur^rfl 
wl  others  to  make  use  of  it,  1  think  the  better;  especially 
^onr,  through  the  present  rupture  with  Russia  and  the  other 
U  2  northern 
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ill  \\u$    coun- 
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prf:»rjuty 


at  l^^t  in 

and  WJtrer'joms 


no^Ahcrn  powers^  tlie  want  uf  importation  of  tallow  hBs  in- 
cvetisMfil  to  n  wry  considerable  height  the  price  of  caudles, 
bOap,  &c.  The  ri»e  of  price  in  caudlci*  has  of  course 
been  the  occasion  of  an  equal  ribe  in  oil,  as  lamps  are  sub- 
stituted in  the  plnce  of  candle:^* 

Tliisi  country  produces  a  vast  quantity  of  coal,  in  almoit 
every  part  where  it  is  properly  houi^ht  for,  and  if  the  gas 
light  was  j^eucrally  introduced  into  the  greatest  part  of  the 
large,  the  middling,  and  even  the  smaller  sized  manufacto- 
ries, a  natural  consequeuce  would  be,  that  coal  would  be 
eonsunied  in  much  greater  quantities.  It  might  raise  the 
price^  but  it  certainly  would  be  a  stimulus  to  men  of  landed 
property',  to  seek  for  it,  whereto  the  present  it  has  been  sup- 
posed a  stranger.  It  would  therefore,  if  the  demand  was  so 
much  the  greater,  be  found  I  am  sure  in  greater  quantities 
than  at  the  present^  as  miners  would  be  iutluced  to  seek  it 
evi'^y  wlu re.  In  times  like  the  present,  when  we  are  in  great 
metisurt'  hindiMcd  from  exporting  it,  it  would  be  an  advan- 
tage if  ive  could  consume  it  fill;  aiMl  bi  fact  at  all  times,  if 
the  whole  of  the  coal  produced  in  this  i^ountry^  conld  be 
consumed,  it  would  supers  de  this  anxiety  for  exportatiun, 
eiipei'iuU}^  if  tt  bro.rght  a  little  higher  price. 

In  your  remark»  on  the  paper^  you  seem  to  think,  that, 
was  the  *?;a»  used  t;;;fneraily  in  lis^^hting  the  streets,  and  add 
to  it,  ;f  ^eneriilly  used  in  manufactories  also,  the  great 
qnantitic:*  of  i-oLik  produced  woxdd  be  so  much  more  than 
the  dcn^and  for  it^  that  ]f  vottld  s»ell  much  lower  than  the 
prepent  market  price.  Tins  would  certainly  be  the  ca^, 
unless  coak  could  be  introduced  into  more  ^enernl  use  than 
it  is  at  preseut-  But  ftOiU  experieure  I  find,  that  a  0re 
made  of  coak  will  last. much  longer  than  one  made  of  coal; 
for,  the  j^H  bcin«:  c\  true  red,  it  lo*-ei  that  dej^ree  of  inflam- 
mation, which,  ut  tliC  lime  it  blazes,  consumes  the  ci>hI  very 
fast;  especially  if  it  is  gfood  coal,  which  contains  a  larcrfj 
quantity  of  *aS.  When  I  ^pe^ik  of  conk  ut^cd  in  the  place 
of  cnal  as  an  adv^antu^e^  it  is  ivi  stove?!  in  wa icehouses  and 
!»hop««,  where  »tovc^  are  in  more  j^rnertil  use  than  lire-places. 
These  haviui^-  a  quick  draught,  the  ccnil,  i*specially  as  1  said 
before,  it  gtiod,  w»ott  flare**  away;  but  if  coak  is  used,  that 
iuffamuiatory  ptincipi*-  bf^tu'^  taken  awayi  jt  glow»,  ca^stsoul 

a  freftl 
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«  ^reat  heat*  and  lasU  much  longer.     I  mar  say  two  fifes  ofCoik  hmm 
toak  will  last  loii^fj^'fr  than  three  mode  of  cmil,  so  that  I  do  .j  " .  Vv!^i^ 
think  that  coak^   hon|j;;ht  at  its  presf  nt  price,  is  equtill}"  as 
cheap,  if  not  cheaper^  than  coiiU     Therefore  manufactorii*s  Ii  would  put 

would  experience  no  difficulty  from  the  nicrense  of  coak,  as  ^^^'P  *o  ^^^^ 

^  -  ♦works  and 

each  manufacturer  would  burn  hia  own  conk  r  it  would  be  li<?ncc  an  ad- 
only  the  cottk  produced  from  h^'btinfr  the  streets,  that  would  ^J^"^^^*"^^'^ 
be  requin^d  to  be  fient  to  market,  and  that  only  in  the  win- 
ter quarter;  and  if  no  coak  was  made  at  the  couk  work^, ' 
and  in  fhct,  the  demand  on  tliose  work<i  would  in  a  ^reat 
Bieaiure  he  at  an   end,   they  would  be  forc**d  to  bring  their 
coals  to  market, 

1  do  not  think  then  the  coak  made  w  ould  be  so  much  abore  The  coak 
the  demand » for  it  iitonly  in  larire  raaniifurturinjr  town<»,  where  ^^^^^  ^^^   ^ 
eoaks  are  used  in  quantities;  and  ni  tiiose  towns,  if  they  use  ihc  dcmaiwl, 
the  ga«,  they  will  make  perhaps  aj*  much  coak  as  they  may 
wanton  the  «pot;  they  will  therefore  save  all  the  expense 4>f 
the  carriage  of  the  conk  from  the  workis  where  it  is  made. 
Besides,  were  they  to  sell   it,  they   could  afford  it  much 
lower  on  that  account ;  for,  when  the  coak  is  made  at  the 
works^  the  gas  is  alt  lost,  beside  the  expense  attend] nfj  tlie 
inakini^,  and  the  carriaij^e  of  it  to  market.     It  mii^lit  there- 
fore, if  the  streets  were  to  be  lighted  by  it,  be  afforded  at  a 
lower  prire^  if  it  wa^  found  that  more  was  made  than  could 
be  used  in  the  rei^nhir  way,  to  people  who  'vonld  burn  it  in 
thar  stoves.    It  would  certainly  mnke  a  reducttonin  the  pro-  and  therefore 
fits  calculaied  to  arise  by  lighting  the  j^treets,  if  it  was  «ioId  ^^^*^  price 
at  a  tower  price;  but  this  I  do  not  think  would  be  the  case,  ^ucu  iTwLed* 
IS  the  demand,  especially  in  times  of  ^ood  trade,  i*  alwayn 

From  the  tar  I  conceive  a  spirit  might  be  made,  as  a  Xar  spirit 
stihstitute  for  the  tar  spirit  brought  from  Ruti^iH,  &c.,  that  mig'u  be  ma*' 
would  be  of  vast  importance  to  a   ^reat   number  of  manu-  iri"tead  of  UiM 
fiicturers,  |especially  jap  an  n  en*,    &c.,    that    article    having  imported. 
advanced  from  perhaps  three  shilbn^  or  three  shilliu^s  and 
•if»eiice  to  twenty  shiUin^  per  p^llon  sintn^  the  stoppage  of 
tfide  from  the  north*     If  this  eiifl  could  he  attained,  the  tar 
*oald  always  be  a  source  of  considerable  profit,  and  make 
Uft  independant  on  any  other  country  for  a  supply  of  that 
vticle. 


ADVJkltTAOE^  OP   GA«    LIGHTS, 

Advaivi^lfe*  of      Tlie  ceneml  twe  of  cts  would  pivc  us  Bev^ral  g»-ejit  adi-am 

the   mote   to-,  ^.^^  ,*  i  .  V^ 

tieral  yje  of      tas;«s:  hrst  it  would   prevent  the  i»reiit  demand  for  tallow ; 

gas.  and  candltr^H  would  never  be  eo  expensive  as  at  the  present : 

seconrlly  it  would  m  part  take  the  place  of  oil;  and  thirdly 
it  would  render  »oap  lower,  as  the  fat  u&ed  for  candles,  might 
be  employed   for  ijoap  niMking,  saying  nothing  about  the 

ITfleofcoolUr,  poAMlidity  of  niakms^  spirits  from  the  tar.  Besides,  if  thi^ 
could  not  b«-  done,  the  tiir  is  a  very  excellent  coaling  for  all 
out-door  worki  such  as  gates,  fencing,  and  puling ;  m  well 
9S  for  boat  bitilders  and  siiipwri^ht<«,  it  beln|^  a  certain  pre* 
§ervative  from  the  worm  or  the  rot  m  wood  exposed  to  thil 
air,  or  lyin^  in  the  water ;  by  coatin^:  the  articles  oucem  two 
years  well  with  it.  It  is  infinitely  better  than  the  cotomon 
paint  ut^ed  now :  besides  if  the  thing  wa^i  t^neral,  and  such 
quantities  of  tur  were  made  as  would  Le  the  case,  I  k<hould 
suppose  governiuent  would  recommend  its  use  in  the  dock 
yard$  in  order  to  encourage  its  cM^nsumption  in  preference  to 
that  imported;  for  it  is  without  doubt  superior  both  as  a 
preventive  of  decay,  and  a  preservative  from  the  worm  in 
ehips'  bottoms. 

All  the&e  advantages  we  have  within  ourselves,  in  that  ar- 
ticle which  abounds  in  such  plenty  all  over  this  island-^-coaL 
I  now  proceed  to  state  the  benetit  1  have  derived  from  the 
use  of  the  gas  in  my  small  manufactory,  in  order  that  small 
tradesmen  may  make  a  compariison  themselves,  and  see wluit 

I  an  advantage  they  may  derive  from  its  us^e,     Mr,  >iarduck*i« 

j>aper  is  on  the  great  fei„*ale,  therefore  far  above  the  calcula* 
r  tion  of  the  simple  mechanic;  and  it  is  to  the  great  »uuiber 

of  thesie  that  the  thing  ouglit  to  be  made  clear.     To  tliem  a 
small  saving  of  ten  |)Oiiuds  per  annum  is  of  as  great  con&e- 
qtieuce  as  to  the  wealthy  their  thousands, 
Apparttm   on      My  apparatus  is  simply  a  small  cast  iron  pot  of  about 
L^^h'id^^     eight  gallons,  with  a  caj>t  iron  cover,  which  I  lute  to  it  with 
Band.     Into  this  pot  I  put  my  coal.     I  po^s  the  gas  through 
water  into   the  gasometer,  or  reservoir,  which   holcU  about 
four  hundred  gallons ;  and  by  means  of  old  gun  harreU  con- 
vey it  all  round  my  shops*     Now  from  twenty  or  twt*nty-five 
^unds  of  eoal  1  make  perhaps  six  hundred  gallons  of  giu»; 
for  when  my  reservoir  iit  full,  we  are  Ibrced  to  burn  away  th^ 
■  overplus  in  wjiste,  unless  we  have  work  to  use  it  us  it  is  made, 

I  But 
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neral  we  go  on  making  and  usiu^  it,  so  i 
Dot  lell  to  fifty  or  one  luiiidrecl  gallons :  and  m  ttict  a  great  '^*  t'"*"** 
dira]  dependii  on  the  coal,  some  codh  making  much  more  tliau 
others.  Thesie  twenty-tive  pou  nd^i  of  €oal  put  into  the  retort, 
nod  say  twenty -fivt;  pounds  more  to  heat  the  retort,  which  is 
aM>re  than  it  does  take  one  time  with  another,  but  1  am  wiU 
Ung  to  6ay  the  utmotit,  are  worth  fourpence  per  day*  From 
this  fourpeuc«;  we  burn  eighteen  or  twenty  lights  dnring  the 
winter  season.  The  candleti  we  used  were  six  to  the  pound, 
which  on  an  average  one  time  with  another  would  be  about 
tiropenee  each,  though  now  nearly  twopence  halfpenny*  Say 
candteii  at  twopence  eaeh  are  three  ishiirm^H  a  day« 
sihilhugs  a  week;  and  that  each  man  burnt  his 
l&ndle  for  twenty  weeks  only  in  the  year,  thougli  for  the 
winter  quarter  he  in  general  has  burnt  two  instead  of  one; 
naking  the  annual  amount  eij^hfeeii  pounds. 

Besides,  my  yearly  expetise  in  oil  and  cotton  for  solder-  jji^wtj  of  th* 
jng  was  full  £30 J  which  is  entirely  8aved,  as  1  now  do  all  gas  for  sQldtr* 
my  solderinjT  by  the  gas  flame  only*     My  trade  is  that  of  a  ^^' 
Btanufacturer  of  toys,  iu  metal  and  gold-     Now  in  all  but* 
too  soldering,  all   the   plated  articles,  in  fact  all  trades  iti 
which   llie  blowpipe  is  used  with  oil  and  cotton,  the   gas 
lane  will  be  found  much  superior,  both  m  to  quickness,  and 
moinem  in  the  work  ;  for  the  flame  is  sharper,  and  is  con- 
ttantly  ready  for  use,  w  hile  with  oil  and  cotton  the  workman 
b  alw  ays  forced  to  wait  for  his  lamp  gettinu:  up ;  that  is, 
until  it  is  sufEciently  on  lire  to  do  hts  work.     Thus  n  great 
quantity  of  oil   is  always  burnt  away  useUss;  but  with  the 
^,  the  moment  the  *itop  cock  is  turned^  the  lamp  is  ready, 
and  DOt  a  moment  is  lost« 

You  mst  my  weekly  expoiditure  in  coal  does  not  exceed  Expcnaitaw ' 
two  shillings ;  and  if  1  allow  five  shillings  a  week  to  a  man,  for  ps» 
to  employ  part  of  his  time  to  attend  and  make  the  gas,  the 
txpenae  will  then  be  seven  shillings.  The  yearly  expense, 
if  1  take  it  at  the  same  the  whole  year  (although  for  twenty* 
fits  or  thirty  weeks  in  the  year  none  will  be  required  as 
cmiUes)  will  only  amount  to  £l@  As.  I  have,  J  know>  in 
the  iimtanoe  of  candles,  much  underrated  the  expense,  as 
aim  io  oil*  1  have  also  estimated  the  expense  iu  coal,  &c.| 
^le  high  enough ;  and  the  coak  1  tind  equally  as  cheap  it 

bum 
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lei  fcale. 


Tlic  profit  uH' 


bum  in  my  smmll  stoves  in  the  shops  as  coal ;  so  that  I  do 
not  overrate  this,  when  I  say  £^  Ws.  for  it.  The  expense 
•f  putting  lip  my  appftTBtus  was  about  £50  ;  but  not  know- 
ing the  cheapest  and  readiest  methods  to  go  about  it,  it  cost 
me  more  than  it  ought  by  £i5.  1  will  f*ay  £40,  for  which 
in  my  statement  at  the  conclusion  I  shall  allow  intere&t, 
A<!Twitipe<>u*  If  erected  on  a  smaller  srale,  the  living  to  the  munufac- 
"  tiirer  is  equally  hs  great ;  for  the  poor  man»  who  lights  only 
BIX  candles,  or  uses  one  lamp,  if  the  apparatus  19  put  up 
in  the  cheapest  way,  will  find  it  rost'hini  only  £lO  or  £l2; 
which  he  will  nearly  if  not  quite  save  the  tirst  year.  And  if 
the  pipes  are  made  of  old  gun  barrels,  as  mine  are^  and 
once  a  year,  or  once  in  two  years,  are  coated  over  with  the 
tar  to  keep  them  from  rusting,  they  will  last  half  a  cen- 
tury •  The  burst  or  waste  barrels,  that  Ui>ed  to  h^  >old  for 
old  iron,  would  then  produce  a  better  price  to  the  gun 
makers;  and  the  pipes  would  be  better  and  more  durable, 
than  if  made  of  more  sjight  materials. 

You  see  I  have  reckoned  the  live  *.hillings  per  week  for 
the  man  the  whole  year,  as  also  the  same  expense  for  coal 
for  the  whole  year,  of  course  that  is  reckoning  more  than  I 
ought  by  nearly  a  fourth;  but  where  soldering  with  the 
blowpipe  is  necessary,  gas  will  be  wanting,  althouj^h  in 
smaller  quantities,  in  summer  a«  well  as  winter,  and  1  am 
desirous  of  overrating  the  expense,  rather  than  otherwise,  for 
fear  of  any  accident  in  a  retort  being  melted,  &c. 

Now  1  do  think,  the  more  generally  this  is  made  known, 
that  the  industrious  tradesman  may  denve  from  it  the  benefit 
he  ought,  the  bene^t  nature  has  ao  bountifully  supplied  this 
nation  with,  the  better;  especially  when  candles  and  oil  ar^ 
risen  to  so  great  a  price,  which  is  a  very  great  drawback  on 
his  profits  and  industry. 

If  you  can  extract  any  thing  from  the  above  imperfect  de* 
acription,  that  may  be  of  any  use^  and  put  it  into  a  shape,  so 
ms  to  make  it  worth  inserting  in  your  Journal,  I  should  be 
glad.  You  see  what  my  object  is :  to  show  to  the  middling 
man  as  well  as  the  great  one,  that  a  cont^iderable  saving  aod 
Advantage  may  be  derived  from  the  use  of  gas  in  his  manu* 
factor}^  I  have  said  nothing  about  the  greater  safety  there 
is  in  its  u»e  than  in  that  of  caudles;  there  bein^  no  danger 
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to  be  dreaded  from  snuffs  and  sparks:  a  ci  renin  stance  from 
whicli  I  tshould  think  the  Insumnce  Offices  nould  be  great 
advocates  for  its  introductioa  also, 

I  will  also,  if  70U  think  proper,  send  you  a  plain  descrlp-  Dm  wing  ant  J 
tiori  of  a  ^mall  apparatus  sofficientlv  and  eajsily  explained*  ^^cnption  oil 
that  shall  enable  any  man  to  put  it  np  rum  sell ;  tor  the  tlnng  promised, 
is  sosimple^  that  witii  a  few  plain  drawings  and  explanations 
uljnosi  any  man  of  common  abilities  may  do  it.     It  is  often 
the  case^  that  things  of  great  advantage  and  ut*e  to  the  com- 
munitT  at  large  lire  kept  back  and  as  secret  as  possible  by 
itvdividualsy  who    have  had  the  good  fortune  to  derive  much 
advantage  from  them  :  but  if  any  thin^  useful  can  be  intro- 
duced for  the  benetit  of  mankind,  that  man  is  deserving  of 
lluuiks,  who  Uiies  the  best  means  nature  has  bestowed  upon 
him  to  disseminate  its  usefulness  aboad. 


Dr. 

Yearly  expense  in 
coalsandman^ld 

loterett  on  Forty 
Pounds 2 

Prolits  per  year. .   30 

4 
0 

0 

Twenty  weeks 

teenshilhngB 

for  candles  . 

Oil  and  cotton  1 

Coaks  worth  • 

Cr. 

i  at  eigh- 
i  per  week 

;ei8 

for  lamps    30 

0 

0 

10 

^k^               £50 

10 

£50 

10 

^^^5ton  nothing  for  the  tar,  setting  it  against  any  little 
lots  or  accidents* 

fl  am.  Sir, 
Your  humble  ser^^nt, 
Cartfline  Slreet,  B.  COOK-' 

Krmmghamf  Nqv.  22c/,  1B08. 


REPLY. 

1  ShaXl  with  great  pleasure  receiire  and  attend  to  the  Smm* 
iog  and  descnption  offered  by  Mr.  Cook,  whose  clear  de* 
•criptioDs  of  matters  of  fact  possess  a  value,  which  needti  not 
the  addition  of  my  suffrage  to  recommend  them. 

W,  N. 
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HIT  irOLCANtC   SUBSTAnCfiS, 


IX. 


Extract  from  a  Letter  to  J.  C,  DelametheRIE*  on  Fo!canic 
Substances f  b^  Lewis  CoaDi£&»  Mint  Eifgincef*. 


Woik  on  ToJ- 
canic  subs  lan- 
ces promised. 


Titinium  in 
volcanic  »ancW 


lAd  most  lavas. 


Gnnitoid 


Summit  of 


Have*  again  visited  the  mouutuius  of  Auvergiie^  and  have 

6ni!»hed  certain  obt^tr^'ations  aud  experiments,  which  will 
enable  me  to  present  tht'  public  with  a  work  ua  diflereut 
volcanic  productions.     The  following  are  some  of  their  re- 

•'  All  the  ft- rrntjjinous  sands  of  volcanoes  capable  of  be- 
ing attracted  by  the  magnet  are  com  posted  of  oxide  of  iroa» 

and  oxide  of  titaniuint* 

*'  The  major  part  of  lavas  contain  a  perceptible  portion 

of  oxide  of  titanium, 

*^  The   porous  or  mastiire  granitoid  lavas  of  the  extinct 
volcaijoes  in  the  exterior  of  France  are  composed  of  feld- 
spar, pyroxene,  and  t^taIllz^d  iron**'     Ou  comparing  them 
with  the  green  e^ninitello  which  m  found  on  the  summit  of 
Mei§ner  in  Gernmny,   and  whieli  Werner  plact^  in  tlie  first 
rajik  of  those  rorlvi<  that  he  calls  bec^ndant'  greenstone,  thej* 
appear  to  be  perfectly  biniilar*     It  is  uo  doubt  difficult  to 
conceive^  how  all  the  authors  who  have  written  ou  the  grani-  _ 
tello   of  Aleisner  could  deceive  themselves  respecting  itiH 
composition  :  and  ^uch  a  mistake  la  ho  much  the  more  sur* 
pneing  as  this  rock  hatt  given  risfe  to  variou;?  commentaries* 
It  is  certain  however,   that  it  is  not  fonued  of  feldspar  mud 
amphibole,  as  hai*  hitherto  been  supposed,  but  of  feldspar,  d 
pyro?cene,  and  titanized  iron,  which  are  very  ditfereut-    Thit^ 
discovery  adds  fre!»h  weight  to  the  opinion  advanced  by  Mr- 
Voi<;t    and  several    German    minerutogists    respecting   the 
Mei^ner,     It  is  extremely  probable,  that  the  summit  of  this 
mountain  is  m  reality  a  fragment  of  volcanic  stratn. 


*  Journal  de  Phjsiqae,  vol.  LXltl^  p.  SJ5, 


4 


+  Wc  must  except  those  san^i  htn? cTer,  the  base  of  which  ii  specttfiir 
ima  ore ;  but  thae  are  extremely  rare. 
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I  J,  C.  D^LAMETUEiiiE  Oft  some  Granaiold  LtteuSt 
b^ S.  P.  D'AyBUiS90N*» 


II 


HAve  rend  with  nnic*h  pleasure  in  your  niimbfT  for  Sep-^^^^  ejanU 
trcnWr  last  the  letter  of  Mr,  Cordier,.  in  ivluch  this  mineral*  to"<l  lavas  com- 
l|^  commuritcatea  to  you  the  principal  results  of  his  ob-  J^p^rand  h  mi 
fatilmis  and  experiitients  on  volcanic   jvroductb*,     I'o  his  blende. 
third  assertion,    "  tlie  jjorous  or  niifciisi  ve  granitoid  lavas  of 
the  extinct  volcanoes  in  the  interior  of  Fruiice  are  composed 
of  feldjjpar,  pyroxene  (augite) ,  and  titanized  iron/'     I  ean 
pdid,    **  some  of  the  taras  too  are  compobed  of  am  phi  bole 
md  feldspar.*' 

Ihave  in  my  possession  a  specimfu  of  laya  from  Canta],  l^ti  from 
which  is  composj'd  of,    tst,  amphibole  in  long  crystals,  very  Cental 
Ma«*k,  |jerfectly  buninar,  and  exbibitini>-  in  the  most  distinct 
planer  the  two  directions  of  the  laminae,  cutting  each  other 
It  an  angle  of  about  1^4°,  which,  as  if*  well  known  is  the 
ifislingiii^bin^  cbaracterisitic  of  the  amphibole :    ^ly,  ffld- 
ipsrtn  crystals  of  a  vitreous  aspect,  lilce  that  of  almost  all 
lulcanic  products:    3dly,  a  blnikish  *^r ay  matter  perforated 
irith  numerous  small  porc^.     This  matter  predomiuatti*  in 
0ie  mass;  yet  in  some  places  the  amphiboie  la  more  abun- 
dant*    This  lava  is  a  true  secondary  greenstone ;  that  is  to  *ry  "gr^^" 
trr,  one  of  those  found  in  the  secondttry  tnipformation,  and  *toae. 
irhicfi  arc  composed  chiefly  of  amphibole  and  feldspar. 

If  tlie  crj'stals  that  constitute  the  lava  of  which  f  speak  Ptjies  into  « 
iimimshed   in  size  so  as  to  be  no  longer  distinguishable  by  basalt  compo* 
the  eye^   and  the  whole  ultimately  formed  a  homogeneous  jj,(.^^^^    ^^^1^^ 
Ottis,  which  certainty  happens  in  various  parts  of  the  btream  cule* 
iwm  which  lhesp<?cinien  I  possess  was  broken  off,  the  result 
»oald  be  a  compact  bJaclc  rm^k,  a  real  basaltetj,  composed 
©lily  of  the  elements  of  amphibole  and  feldspar,   the  *^ame 
fTfCHstime  but  in  a  compact  state:  it  would  be  to  it  nearly 
tbe^ame  as  «!orapact  limestone  is  to  granular. 


*  Joum&l  de  Fhy«iqu%  tol«  LX1U»  p.  385. 


The 
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with  amphi* 


Tlie  examination  of  various  greenstones  of  the  btisattjc 
mountains  of  Germany,  of  the  orunitoid  of  mount  Meisner 
Bmonf^  others,  had  formerly  led  me  to  n  simibr  conclusiout 
and  I  perceiv^e  with  ^atisfactionj  that  certain  greenstones  of 
Cantal  indicate  a  similar  Ibrraation.  This  however  does  not 
prove,  that  there  are  no  b;isa1tes  composed  of  the  elements  of 
feklsf>ftr  and  augite  confiisedly  united*  much  in  the  same 
ma»ner  as  we  see  certain  porpbyriis  with  hose  of  pelro^ilei 
^re  nothing  but  compact  sienitei^,  or  formed  of  feldspar  luid 
amphibole;  while  othei*B  are  compact  granites,  or  formed  of 
ttw*  elements  of  feldspar,  quartz,  and  inica. 

The  author  of  the  h'tler  tiiKlt*  it  difficult  to  conciive,  bow 
all  tliose,  who  have  written  on  mount  Meisner,  ^^hould  hai-c 
been  deceived  respecting  itjs  composition*  1  will  show  how 
we  may  readily  account  for  this.  Formerly  the^  augite  was 
considered  merely  as  a  variety  of  am[ihilK*le  (hornbieude). 
Werner  was  the  firstt  at  lenst  in  Germany,  who  distingiiishedr 
these  two  substances,  which  in  many  respects  resemble  each 
other;  hut  he  did  not  dis>tin«:^uisli  them  till  after  he  had 
written  on  mount  Meisner,  and  tsaid,  that  the  granituid  on 
the  Bummit  of  that  mountain  was  composed  of  feldspar  atid 
mnphibole.  Authors  have  f^iuce  repeated  this  a&senion,  and 
continued  to  ^ive  the  name  of  amphi?>oie  to  what  is  in  reality 
augite,  I  have  pointed  out  a  mintake  of  this  kind  some 
years  ago ;  and  I  have  lately  mentionedt  that  part  of  whst 
some  persons,  myself  among  others,  had  taken  for  arophi- 
bole,  in  mount  Meisner,  was  pai'tly  feldspar  coloured  green, 
and  partly  aup^ite ;  hut  I  did  not  go  so  far  a^  to  ast»ert«  that 
tbi&  rock  contains  no  amphiboLe. 


XL 

An  Examiiiafion  of  a  Siojie  of  (he  Calcareous  Species  called 
"  Thuntkr  Rich*"  Bi/  Mr,  J.  Acton,  of  Ipswich.  Cm- 
municated  hif  the  Author,  , 

3l  he  great  eagerness,  with  which  newly  discovered  and 

,  rare  minerals  have  been  sought  after  by  men  of  science  in 

order  to  their  analysis,  has  occasioned  the  more  common  oni'* 

to 
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to  be  in  some  oieasure  neglected ;  so  that  it  19  not  unusual 

for  |>ersot)Sf  who  understand  the  composition  of  the  dinmond 

or  other  vutuable  gems,  lt»  walk  in  their  iieldb,  and  pick  up 

many  i^tone^,  the  nature  and  u»e  of  which  they  are  unae- 

quair^ted  with,  though  perhaps  in  a  friable  state  composing 

ooasider«ye  part  of  the  soil  of  wljich  tfuiy  are  the  proprie- 

lora.     And  I  believe  in  euse^j  ulit^re  the  more  common  mine-  Even  thost that 

mb  have  formerly  undergone  examinatitm,  such  is  the  pre- j^  ^^^^  fomfJrJf 

leni  unproved  state  of  chemistry,  and  the  consequent  greater  !>hoold  be-  ex  4- 

number  and  purity  of  te>ts  and  reat^entH,  that  it  will  scarcely 

be  deemed  superfluous,   tn  subject  them  to  fresli  invc^tio^u- 

tMMi ;  patticulady  if  it  be  done  with  tin  ardent  view  to  inqui- 

quiry,  and  witli  diligent  care  and  attention  to  the  rcjiults. 

Influenced  by  these  considerations,  I  have  ventured  upon  Thunder  pick 
ao  analysts  of  a  stone  of  the   calcareous  i*pecies,  frequently    ^^^^ibcd, 
met  with  in  thia  country,  and  called  i>y  the  comnitjn  people 
thunder  pick,  from  the  suppo-iition   of  its  falling  from  the 
Jbudj    in  storm!!   of  thunder  and  lightnin;^.     It  occurs  in 
iiqr&tals  weighing  from  10  to  1000   grains,  of  a  conic  shape,  Crystals, 
with  a  cavity  at  the   base   extending   about  a  fourth  pert 
down  the  centre  of  the  cr\'staL      Iti*  colour  varies  from  gray.  Colour. 
hiown,     brownish    red*  to    almost    black,    sernitruneparent. 
The  nearer  they  approach  to  the  red   colour,  the  greater   is 
their  transparency*     I  cannot  find  they  0 bound  in  any  par- ^'ent^niiJy  soli. 
liculoT  place,  but   are  generally  discovered   solitiuy  by   the   ^^^' 
husbandmen  when  at  plough,  or  turni   i^  up  ih' earth  by 
ditching  or  otherwise.     When  scrutehed  with  a  knife  it  has  Smell, 
a  btrong  alhaceous  or  urinous  smelh     Its   crosis    fracture  is  Fmctu re, 
fibrous,  with  the  stria?  diverging  nearly  as  from  a  cammon 
centre,     its  longitudinal  fracture  is  gtitlering,  with  the  stria; 
parallel.     It  ii  inoderutely  hard,  and  of  the  specific  gravity  Spec*  graviiv. 
of  Z0d3, 

a*  When  heated  upon  charcoal  before  the  blow-pipe^  its  Jnfu^iblo 
colour  disappears,  bat  it  is  infusible.  al >ae, 

j&;  With    phosphate  of  soda  it   is  difficultly  soluble  and  Fnstble  with 
fil*ie»  ioio  an  enamelled  bead.  plo^phaie  uf 

c.  With  borate  of  ^du  it  dissolves  more  readily,  and  fuses  w»th'  borax 
ioio  a  setnitranslucid  white  globule. 

ii*  With  cau&tic  soda  i  could  only  partially  Juse  it  ioto  ft  and  partbiJj 
white  enamel.  „  vrnlisgda. 


CTAMrHATfatv  ef  A  ciitcjia^atrv  iroffK. 


>i««otved  in 
nitric  acid. 


Erp.  1.  A.  0«e  hundred  ffinms  oflHuinl^r-pick  in  cm-r^ 
fragments  exposed  in  a  plaliua  crucible  iyto  hours  mu6  m 
hn\f  to  a  modemte  heat  lost  ordy  Tour  gnuns,  but  sApr- 
ward»  exposed  to  a  much  higher  teinperatore  for  an  hour 
lost  Ai*gQ  gniins, 

B.  One  hundred  grains  in  one  piece  exposed  in  a  porrp- 
It&in  crucible  two  hours  to  nearly  a  white  heat  lost  4o*90 
grains* 

A  anc}  B,  Tlie  residue  of  these  two  operations  amount- 
ing to  11^2't20  •Tiraiii^^  were  exposed  in  a  porcelain  crucible 
for  four  hourr  more  to  iin  intense  white  heat.  When  the 
crucilile  was  Uken  out  and  exnmincf!,  only  102  gniios 
could  be  colJerted*  as  the  remainder  had  united  to  the  cm- 
cib1e»  but  from  its  apparent  quantity  no  los:»  of  any  coii5C>« 
quence  could  have  Leeii  sustained.  The  crucible  as  we\\  at 
tts  Wedgwood  cover  had  suflered  a  commencement  of  fu- 
sion, and  they  could  not  be  Beparated  without  breakio^r. 

Mxp.  ^*  A.  Wishing  to  ascertain  nearly  the  quantity  of 
nitric  acid  reqnifcite  to  dibi^^olve  a  certain  quantity  of  thunder- 
pick,  I  weighed  100  grains  of  it  in  fragments,  and  intro- 
duced to  it  100  grains  of  pure  nitric  acid  of  the  specitic 
gravity  l*431,  and  adiUd  more  acid  by  ten  gmins  at  a  time, 
till  the  whole  wus  dissolved.  Having  thus  found  the  quan- 
tity of  acid  nece^&ary  to  dissolve  J  00  grains  of  thunder-pick, 
I  placed  it  on  the  bBknce,  and  equipoit!ied  it  on  the  other 
ictile ;  100  grains  of  tliunder-pick  were  then  conveyed  into 
the  acid,  ai^d  the  weiglit  of  the  carbonic  acid  gas  waf  found 
to  be  42-40  graing. 

B.  I  repeated  the  abo^*e experiment,  substituting  aquao* 
tity  of  muriatic  acid  of  the  specific  gravity  of  1'149  with 
too  grains  of  thunder- pick,  and  nicely  adjusting  the  ba- 
lance as  before,  found  the  weight  of  the  carbonic  acid  gas 
given  out  to  be  43  gpraiim. 
Oxide  of  iron  C.  The  nitric  solution  [A)  being  now  filtered  becaiue 
&  raaagauese.  j,ga,.|y  colourless,  aud  left  on  the  filter  the  colouring  matter 
of  the  thunder-pick.  1  believe  a  little  oxide  of  ii-ou  aod 
inanganese,  which,  when  dried,  weighed  0*40  of  a  grain, 

D,  The  filtered  solution  being  treated  with  carbonate  of 
potash,  carbonate  of  lime  fell  down,  which  when  collected 
1  aud  ignited  id  a  cnicibk  weighed  96  grains. 

I ■■ 


In  mutlauc. 


u 


Carbonate  of 
lime. 


the  again  filtered  ViqUQT  was  afterwards  added 
iiAC  ammonia*  wh^^u  no  precipitatiQii  eQ!>ued ;  but  on 
dag  again  with  carbonate  of  pota-^lu  it  o€cai»iotied  a 
idines^,  which  fell  dowr»,  and  when  colh-€t<^d  and  Ig- 
d  weighted  1*50  grains,  which  difisolved  nith  effervescence 
itric  acid. 

*xp,  3..  A,  To  be  still  further  assnred  of  the  above  ex*  Carbonic  acid 
ments  bfeing  manai^ed  in  nearly  an  accurate  manner,  I  S*^  collected, 
100  graind  of  thunder-pii-k  into  a  small  gas  bottle,  and 
red  on  a  sufficient  quantity  of  nitric  acid  to  diis^olve  the 
le.  I  collected  the  extricated  gas  with  the  mercurial 
umatic  apparatus  in  nicely  graduated  Jars,  amounting 
1 1  cobic  inches  at  the  temperature  48*  and  pressure 
i9,  which  by  the  usual  following  calculation  gave  9'S*6j 
ic  inches  at  the  medinm  temperature  of  the  air  at  Go**, 
barometric  pressure  30  inches. 


rtipanshn  for  etery  degree  of  ike  ihcrmometrr^  ac^ 
cording  to  Gatf  Lussac* 

Co  mean  temp. 
4B  actual  temp. 


r 


0)91*00(0*189 
4B0  IJ 


4300 
3340 

40O0 
4320 
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1^2  difference. 


*2()$  — 


I  ^*sa  < 


$1 

2d*S0 

746ogO 
63934 


3l0)^779"U8O 

92*63  cubic  iocjieft  at  tl^  c^rreete^ 
"  ■-«      temperature  ajid  prtsiure. 

If 


^4^  EXAMI!f  ATtOK   OF   A   CALCARBOtTS  $TOHt/ 

Medium  csti-      If  the  quantities  of  carbonic  acid  gas  produced  in  the  fo! 
^b^u^icid.   S^'*"^  experiments  be  added  together,    and    the  ave 


takeu  a$  follows : 


42-90 


45*90 1 E*^'^'*^^*^^  ^y  ^^^ 

43-00  I 


xtricated  hy  nitric  and  mt 
rlatic  acids* 


4)174"iO 


43*55     Average. 


And  if  it  be  adaiitted,  according  to  the*  late  accurat 
conducted  experiments  of  Messrs*  Allen  and  Pcpys,  tl 
100  cubic  inches  of  carbonic  acid  gas  wei^h  47*26 
then  by  the  fc^liowing  calculalion  43*55  grains  will  amount 
to  92* J 4  cubic  inches,  which  is  within  haif  a  cubic  inch  of 
the  ^s  actually  produced-— 


47-26— 100— —43*55       92G3 
100 


Gas  collected* 


47'26)4355c)0{92 
42534 


lOlliO 
9452 


{92-14  I 
-'*49 


Cubic  inches  by! 
culation. 

Difl: 


7080 


^23540 
18894 


4646 


The  carbonic  acid  gas  collected  in  the  last  cxperime 
being  submitted   to  the  test  of  Itmewater,  by  means  of 
"Pepys'  Eudiometer,  from  93  to  99  parts  out  of  100  wc 
absorbed,  "^ 

The  following  therefore  appears  to  be  the  result  of  1 
thovt  analysis  of  100  grains  of  thunder-pick  : 


Aver4 


OK    aRAVITlTrON* 

tige  0/  experiments  produced^^ 

Carbonic  acid  gus 43*55  )  forming 97*50 grs. 

Lime  ••• *•  •53^95  J  curbonate  of  lime, 

Ojtides  of  miingttne«e  and  iron     *40 
Water  aud  li»3S  •  •  • -  -  •  •  2*10 

100-00 
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On  adding  to  the  filtered   nitric  solution  of  the  second  No  aluinliic. 
experiment  t>ucciniite  of   ammonia,  as  a  test  for  alumiue, 
m  cloudiness  ensued. 

Neither  wa**  any  eifect  produced  on  the  addition  of  prus* 
mif  of  potash  for  iron* 

I  \md  dissolved  '200  grains  of  the  thunder-pick  in  nitric 
add>  in  order  to  precipilttteit,  to  say  how  far  it  would  cor- 
roberate  the  former  statementa,  but  being  interrupt ed,  1 
mirariiy  added  the  alcali  without  previous  Altering,  and 
ifte wards  a  small  portion  of  it  ;  however  I  proceeded  in 
collecting  it,  and  the  precipitate,  after  ignition,  weighed 
1^^'70  grains,  wliich  is  certainly  a  nearer  approximation 
than  I  could  have  expected  under  the  circumstances. 


XIL 

Bimarks  on  a  Review  of  Professor  Vince^s  Essai/  o»  Grai?i- 
iation.     In  a  Letter  from  ihe  Author^ 


I 


sm. 


To  Mr,  NICHOLSON. 


Shall  eateem  it  a  favour  if  you  will  insert  the  following  Remarks  m 

Wflwk*  upon  the  Edinburgh  Review  {vob  XXV)  of  my  J^'e^^^'of^eh^ 

Zttav  091  Gravitathn*  £s^ay  on  Gntr 

The  fluxion  of  the  elasticity  from  the  change  of  distance  ^^^^^oa. 
i  i»  DO  solution  of  the  problem  1  proposed  to  answer,  i«  e* 
**to  find  the  etiect  of  the  fluid  to  impel  a  spherical  body  of 
*'  iatiuite  magnitude,  towards  the  sun."  The  reviewer  lias 
ivve^tigated  a  point,  which  has  nothing  to  do  with  the  pro- 
|io«ed  inquiry;    and  so  little  was  he  acquainted  with    the 

VaL.  XXL— Dkc,  leoe*  X  lubject 
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subject,  that  he  considers  the  accelerative  aiid  moving  force* 
of  a  body  aa  the  same  thing. 

I  am,  Sir, 

Your  bumbte  servant, 
Cambridge^  ^AthNtm.  1 808*  S-  VINCE. 

Some  of  the  hypotheses  which  have  bt-en  invented  to  ao 
count  for  grftvitatioii  are  so  frauglit  with  nbsurdity,  that  it 
¥ras  not  thought  necesiary  even  to  state  them. 


XIIL 
An  Essay  on  the  Sugar  of  Grapes;  &y  PaofESsoR  Proust*. 

f?rapes contiin  J.  HE  grape  presents  us  with  a  sii^rof  anew  species, the 
I  »  diiiuict  spe.  existence  of  which  had  hitherto  been  suspected  only  in  con- 
I  junction  with  those  sweet  and  agreealile  substances,  that  arc 

^^^  known  to  form  the  basis  of  the  flavour  of  our  fruits,     Be- 

^^m  fore  I  proceed  to  the  examination  of  this  product,  the  mode 

^^V  of  extracting  it,  its  qiia1itie6»  and  the  uives  to  which  it  may 

^^P  be  appbed,  it  will  be  proper  to  Lay  down  some  general  prio' 

»        Order  of  ihe     ciples  respecting"  sugar.     We  must  first  distinguish  its  spe- 

inquiry,  ^j^^^  take  a  view  of  the  substauces  that  usually  accompany 

I  it,  and  examine  which  of  the  latter  it  is  esisentially  necessary 

to  separate  from   it,  in  order  to  apply  it  to  our  use,  aad 
.  which  may  be  suffered  to  remain  without  any  sensible diini* 

r  mi tion  of   its  qualities.     This  is  the  order  I  shall  pursue 

I  in  my  inquiry;  and  a  concise  view  of  the.^e  particulars  I 

r  trust  will  be  sufficient,  to  enable  us  to  judge  whether  tlif 

species  of  sugar  1  announce  have  all  the  cha meters  of  tie 
genus ;  and  whether,  while  it  possesses  the  qualities  of  bf* 
^  ing  wholesome  and  agreeable  to  the  taste,  it  be  sufticieoily 

L  abundant  to  supply  our  wants. 

! 


Oft  sugar  and  Us  species* 

Nature,  while  she  deposits  in  the  various  parts  of  the  ve- 
^^    ^'  getable  structure  those  com|iound9,  to  which  wc  give  the 


Theiiainediate 


*  Abn«S|Cd  horn  the  Journal  4c  Pbyaiquei  vol*  LXUl,  p.  t&7. 
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tmme  of  imroediate  products,  frequently  modifies  them  by  fetabies  w!- 
Might  shades^  and  varies  each  in  so  many  different  species,  **"'  ?  ^    *  ^*» 
Tims  starch,  gum,  resin,  oil,  tannin,  'extractive,  &c.,  while  i 

they  retain  the  principal  characters  of  the  ^enus,  to  which  ^H 

they  give  their  names,  differ  in   certain  respects,  and  thus  ^H 

give  rise  to  the  species  which  analysis  has  discovered.  ^H 

Sogaj  too  has  its  species,  and  of  these  I  purpose  first  to  Sugar  has Tl« 
speak,  as  the  ideas  with  which  they  will  furnish  us  are  n^-^ih&^iiiff>ifr 
cessary  to  understand  what  is  to  be  said  respecting  the  su-  ^^^  comisuncy. 
gar  of  grapes.     If  we  compare  these  spt-cies  with  respect  to 

hiuxiiiess  or  consistency,  we  shall  find  u  striking  difference  i 

in  this  respect*     We  sec,  that  the  product  of  the  sugar  cane  ^^t 

is  dry,  brittle,   and    easily    crystallized ;    while   the  driest  ^H 

manna  soflens  with  a  blight  heat,  and  sticks  to  the  finger  ^H 

that  presses  it.     We  find  too,  that  the  syrypy  product  which  ^^M 

we  call   mucoso-saccarine  is  a  third  species,  differing  frani  i^H 

the  fonoer  in  uniting  the  Tiscosity  of  a  mucilage  to  the  pro-  '^H 

petty  of  retaining  a  softness  that  no  drying  can  destroy.  ' 

The  honey,  that  bees  collect  from  plants,  and  in  which  it  ^00*7  Kom^ 
is  impossible  not  to  recognise  one  of  their  immediate  pro-  j^^^ei,     ^** 
ducts,   will  give  us  an  instance  of  two  species  cotubiued. 
That  it  frequently  varies  in  consibtence  is  well  known;  and  J 

it  has  been  long  presumed,  that  it  must  contain  a  portion  of  ^^H 

crystallizable  su^r,  which  has  even  been  affirmed,  though  ^^H 

never  proved:  but  as  this  conjecture  has  been  confirmed  by  ^^| 

the  experiments  I  have  lately  made,  I  shall  proceed  to  re*  ^H 

iate  them.  ^H 

The  honey  collected  at  Madrid  on  the  heights  of  Flonda  Yellow  honey. 
is  yellow.     It  has  the  transparency''  and  tenacity  of  a  turpen-  i 

tine  to  sQch  a  de;;ree,  that  we  may  justly  say  it  is  to  solid  ^J 

•Qgar  the  same  thing  as  a  balsam  is  to  a  resin.     Alcohol  ^H 

dissotres  it  almost  entirely:  a  few  particles  of  wax  separate  ^H 

from  it,  and  it  afterward  deposits  a  small  porttouof  avis-  ^H 

cous  bubstance,  which  \i^  soluble  in  water,  precipitable  by  ^H 

alcohol,  and  without  any  particular  taste.     This  is  a  true  ^H 

gum.     The  white  honeys,  of  which  1  shall  soon  speak,  like*  ^H 

wise  contain  a  little* 

The  colour  of  the  former  is  certainly  owing  t/i  an  extrac-  Ow«  \u  to- 
tive  principle,  which  cannot  differ  much  from  that  of  vege-  ^^^^  e3tt»c» 
labletff  for  the  muriate  of  tin  precipitates  it  ici  a  yellowish 

X  2  lake  i 


Does  not  erf 
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lake,  while  with  white  honey  this  muriate  scarcely  gives  any 
appearant_*e. 

The  alcoliolic  solution  of  this  honey  left  to  evaporate 
Bpontanuously  is  hows  no  dii*  posit  ion  to  afford  cryatats  hke 
those  I  !*haU  soon  mention.  Perhaps  it  contains  a  little  *o- 
lld  su^iir,  whidi  the  liquid  fiut^ur  retains  so  stron,»;ly  as  to 
prevent  its  separation:  but  tliis  does  not  prevent  rae  from 
coneiderlng  thi!!»  honey  tkA  wholly,  or  nearly  to,  one  of  the 
two  species  of  su*jar,  which  I  purpose  to  point  out  io  honeys 
in  general. 

Thick  honey  When  a  honey  is  very  consistent  and  opake,  we  find  that 
seiiariitei  mio  ^^  ^^^^^^  j|.  j,epafute3  into  two  parts !  one  granular,  cryitalline, 
aiid  opuke,  that  coUects  at  tbe  huUom  of  the  vessel;  while 
the  other,  transpart^nt  and  flnid  without  tlie  addition  of  fo- 
Wliiie  honey  reign  moisture,  remains  at  tlie  top*  W'e  find  too»  that  white 
^mifls  moit  j^^jngya  ^re  most  liable  to  this  kind  of  separation,  or  that 

they  contain  habitually  more  candy  than  the  yellow. 
White  honcj  PreHumingi  that,  though  both  the  species  contained  ia 
white  honey  were  soluble  in  alcohol «  that  which  is  fluid 
irould  be  lean  so  tbun  the  other.  I  added  alcohol  to  M>me 
white  honey  of  the  finest  quality  from  the  mountains  of 
Moya.  The  result  of  thib  operation,  conducted  with  some 
precautionis  whirh  may  cosily  be  ftuppoeedy  produced  the 
separation  of  a  white  powder,  which  suhsistcd  spotaneowtly* 
This  powder,  separated  from  the  solution  and  ahgKtly 
washed  with  alcohol,  ultimately  afTbrd«^d  me  a  powdery  »«* 
gar,  which  I  left  to  diy  in  a  moderate  ttfmperattire.  No^ 
thing  more  remained,  but  Io  purify  itafretih,  to  make  it  inta 
a  hlrnp,  and  di^spose  it  to  crj stallize.  Its  solution  in  water 
occasioned  the  separation  of  some  particle*  of  wax ;  after 
which »  having  boiled  it  down  to  the  coniisteney  of  a  thick 
sirup,  1  set  it  by  covered  with  a  paper  merely.  In  less  than 
two  days,  which  I  scarcely  expected,  it  began  to  cover  tha  ■ 


treated  with 
akokoh 


A  little  wax 
teparated. 


Crjitallized. 


side»  of  the  vessel  with  white  points,  whence  I  judg^  at 
once,  that  I  must  not  expect  a  crop  of  common  sugar.  In 
fact  ou  the  fourth  day  the  sirup  was  converted  almost  eii» 
tirely  into  granular,  hollow  trusts,  which  had  risen  mor« 
than  an  inch  above  its  leveh  Theye  I  set  by  a  few  days  to 
dniuf  ia  order  that  it»  meUiases  might  be  iieparated  as  mucb 
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u  possible*     The  fuUowiiig  uie  the  quuVitie^  of  this  »ew 
kind  of  sugar. 

It  bos  a  coii8:deml>le  rescmblimce  to  the  li^ad  of  a  t'auli-  Qualities  of 
flower»  U  perfectly  white^  itnd  ilofs  not  attract  moisture.    Its  *l*«  cryitaU* 
i«rt*et,  a^reeabl*?,  and  cool  taste  is  less  suctliarirje  than  tliat  of 
coaimoii  iiu^r,  has  no  resemblance  to  the  flavour  of  horiey,  ^H 

but  it  leaves  on  the  tongue  somithiti*;   T   can     t  ileseribe  of  ^H 

f^jlfifiaceous*     it  >&  easy  to  conceive,  I h fit  if  it  were  employed  ^H 

totiweeten  any  thing,  oiore  would  be  requisite  tban  of  honey  ^H 

o«  eoitiman  su^ar.  ^H 

If  k  be  burned  it  diffuses  the  smell  and  usutil  firmes  t)f  ^H 

burned  sugar.     Alcohol  dissolves  it  vi^ithout  any  resiLluum,  ^H 

and  by  evafjoration  it  separates  afresh  into  granular  concre-  ^H 

tionst      Lastly  oitric  acid  converts  it   readily   into  oxalic- 
The  melasses  that  drains  from  it  is  nothing  but  the  second  The   fluid 
lund  of  honey,  of  which  i  shull  speak,  mixed  with  ii  little  P^^^^ion, 
gum,  which  alcoliol  instantly  demonstrates* 

The  second  kind  hoMCver  mu»t  not  be  eonsideved  as  per-  This  not  fro« 
fectly  free  from  common   honey,  because  the  solubility  of  ^'^^"^  *°*'^ 
the  latter  in   common  honey  and  in    alcoliol  are  two  causes  *         ^H 

tbat  j^rerent  obtaining;  an  accnrate  reparation  of  them.    We  ^| 

may  succeed  better  by  leaving  a  solution  of  honey  in  akohol  ^| 

UKevspaAite  iu  the  opt^n  air,  for  then  the  tirst  crystallizes,  '  ^| 

mA  Umm^  the  second  tolerably  pure.     The  honey  of  the  ^| 

uMNiDtakiA  of  Moya  for  instance,  which  is   of  a  superior  ^| 

qnnliiy^  affords  in  this  way  thirty-nine  or  forty    per    cent  ^| 

of  cnstals,  while  by  wasliinj^  m   alcohol   we  separate  only  ^| 

£ve  or  sii:  and  rwenty*  ^H 

The  flnid  honey  obtained  in  this  manner  is  a  ^ugar,  that  Qualites  oft!? 
rotains  a  perfect  transparency  ;  and  however  long  we  boil  it>  ^"'^  portion. 
itaappearance  will  only  be  that  of  a  thick  turpentine.   It  at- 
tracts moisture,   and  is  the  second  part  of  the  sugar,  which 
formed  with  the  first  the  honey  that  has  just  been  examined* 

I  have  not  examined  their  proportion  in  other  sorts  of 
\iQn^\  for  want  of  time  ;  but  till  this  inquiry  is  extended 
t»  mdre,  we  may  deduce  from  these  facts  some  usefid  in- 
ferences reKpeclinj^  the  nature  of  su^ar. 

In  the  first  place  they  show  us,  thrtt  the  sngar  collected  ^ 
am  flowers  by  the  bees  is  of  two  species.     They  show  us  pcnks. 

»,  that  these  species^  united  in  honey,  and  compared  with 

the 
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the  sug:ar  we  derive  from  plants,  regemble  it  likewise  in  twe 

points  worthy  of  remark.  The  first  consists  in  tlie  two  de» 
greet*  of  coHBistency  ;  the  one  solid,  the  other  toiu  which  in 
like  manner  divide  oil  the  vegetable  sugars:  the  second  in 
the  flavour^  which  is  commonly  more  sweet  or  saccharine 
in  the  fluid  honeyB  and  sugars^  (hau  in  tho«e  which  ar^ 
crvstalUiahle. 

The   solid  sugar  of  honey  ii  not  Bimilar  to  that  cf  the 

tions  not  com*  cane^  either  in  flavour  or  crystallixation  :  but  in  both  thesd 

man  6ugar»        qualities  it  comes    so  near  the   sugar  of  the  grape,  that  f 

begin  to  doubt  whether  there   be  much  diflereoce  between 

Their    sepam-  them.     Unquestionably   it  would  be  at)  im^mrtant  adran- 

tion  difficiilt,    ^^g^  ^Q  society,  to   be   able  to  separate  the  two  species  of 

sugar,  thut  compose  moat  kinds  of  honey,  in  order   that 

each  might  be  employed  exclusively  for  those  purposes^  t(| 

which  it  is  best  adapted  :  and  though  at  present  I  see  no 

hope  of  succeeding  in  this  but  by  the  mean  of  spirits  of  wine, 

*...,.  which  would  be  far  from  economicaL  1  cannot  avoid  think- 

may  rnnder  iiF  inf ,  that  the  result  would  be  one  step  toward  the  emanci-* 

clithe  Wm      P"**'**"*  ^^^  which  a  great  part  of  Europe  is  anxious,  if  the 

Indies*  ^tlgar  of  grapes  did  not  offer  itself^  to  hasten  a  period  so  do* 

sirable. 
Iftimi,  Jt  has  long  been  supposed,  that  the  softness  of  in  anna, 

lUioftness  not  and  the  readiness  with  which  it  grows  moist,  were  ownig  to 
Owing  to  ex-  jijj  extractive  matter;  and  that  this  matter,  covering  the 
qualities  in  which  it  resembles  sugar,  must  be  the  cause  of 
its  laxative  virtue.  If  however  we  examine  its  sol^tioa  with 
muriate  of  tin,  we  ftnd  but  very  little  precipitate:  and 
alcohol  dissoli^es  mauaa  completely^  contrary  to  the  opinion 
of  Lemeri.  This  solution,  left  exposed  to  the  air,  dries  into  a 
porous  mass  composed  of  very  slender  crystalline  filaments 
and  granular  particles,  which  by  its  lightness  resembles  a 
fine  white  agaric, 
liism  ilMi'nct  Manua  thna  retined  does  npt  approach  the  sugar  of  the 
q)«cies of »u*  cane:  its  moist n ess  and  faint  taste  are  stdl  the  same.  It  is 
not  in  its  nature  therefore^  to  be  any  thing  but  what  it  has 
always  appeared  to  us,  that  is  to  say,  a  species  of  sugar,  the 
characteristics  of  which  are  softness,  an  unpleasant  ta«te, 
and  the  medicinal  properties  for  which  it  is  used.  To  ascer- 
tain ivhether  mauua  likewise  haye  its  two  £^pecie$i  and  be  ia 
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tVii  respect  analoi^oys  to  honey  and  other  Au^r9»  it  would 
be  necessary  to  analyse  some  fat  mannas,  of  tlie  purity  of 
which  we  could  be  certain  ;  but  this  is  not  at  preseut  in  my 
po#er. 

A  distinguishing  character  of  manna  is  to  form  with  nitric  yields  oxmlie 
acid  the  two  acids  afforded  by  gom,  augar  of  milk,  mucilage  =»"d    mucau* 
of  linseed,  &c, ;  while  honey,  which  approaches  tnanua  in  buthon^ydotl 
degree  of  consistency^  does  not.  not; 

Manna  abounds  in  America,  according  to  the  report  of  Abundant  fn 
tmreUers,     Herrera  saya  :  **  In  the  season  there  falls  a  large  Amenca, 
qosntity  of  a  dew,  which  coagulates  like  ^ugar,  and  the  use 
of  which  is  so  wholesome,  that  they  call  it  manna***     li  this 
oor  mauna  ?   or  is  it  a  particular  kind   of  sugar  ?    Father 
Picolo,  one  of  the   first  spiritual  conquerors  of  California* 
likewise  aiiaerts,  that  it  exude^  from  the  shrubs  abundantly 
in  April,  May»  and  June.     In  Spain  manna  is  so  plentiful,  ^^y^  in  SmIii. 
that  all  Europe  might  be  furnished  with  it^  according  to  the 
report  ot    two  metubers  of  the  Academy  of  Physic  at  Ma* 
drid,  who  were  directed  to  make  the  inquiry  by  the  Mar- 
quis of  Ensenuda. 

There  is  at  present  no  doubt,  that  sugar  exists  i  14  &  mul*  g^g,^  ^jcwts  in 
titude  of  vegetables,  fruits,  roots,  and  stalks,  in  the  sap  of  many  plantu* 
the   pttlm,  birch,  maple,  bamboo,  maize,  &c» :  but  we  do 
Hat  yet  knowi  whether  that  of  the  beet,  from  which  Ach&rd 
hss  professed  to  manufacture  it^  and  of  other  vegetables,  ia  ^ 

which  Margraff  discovered  it,  be  really  of  the  same  qua* 
lity  tts  that  of  the  cane,  or  a  different  species;  like  those 
that  follow. 

It  does  not  appear  for  instance,  that  the  *^gar  of  the  ^(^pl^,u*jf/ 
maple  is  ver^-  similar  to  that  of  the  cane,  The  juice  of  this 
tree  coiumonly  affords  five  per  cent  of  solid  sugar  :  it  is  to 
be  presumed,  that  it  has  bkewise  its  melasscs,  or  sugar  of 
the  second  species.  Travellers  say,  that  it  m  three  or  four 
limes  as  long  in  dissolving  as  the  su^ar  of  the  cane  ;  that  it 
sweetens  less ;  that  the  latter  is  preferred  to  it  for  chocolate  i 
and  that  a  |>ortion  of  the  latter  is  mixed  with  it  for  con- 
fectionary* Hence  it  should  seem,  thut  the  sugar  of  the 
maple  is  not  so  agreeable  as  that  of  the  t*ane. 

We  arc  told  too,  that  in  Et-ypt  they  extract  from  thf*  pod  Su^lt from  \f^ 

fd  tbe  ^urob  tree  a  kind  of  honey,  which  is  much  pnaed  bv  ^(>^^^^  ^^^  or 

^  ^  ^  *   St.  Jobn'i 
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the  Arabs.  I  know  already,  that  this  sugar  is  not  cij&taU 
!tzahle,  but  of  the  secotid  species;  and  it  contuin^  au  en^* 
tractive  matter,  which  ^vc?*  it  a  lii^h  roiour,  and  spoi)«  i| 
by  a  particular  flsivonr,  which  artsnrediv  would  not  be  rcr 
lished  by  the  rudent  Bedoweeu  in  Europe.  Its  wine  much 
reseinbleis  that  of  m^ kisses,  and  where  no  other  was  to  b^ 
bud,  might  be  clryiik  wilhuyt  repuj^iiance.  It  la  very  in- 
toxicatinj^.  The  brandy  produced  from  it  1  have  mad^ 
known  already. 

A  «iugar  e(]ual1y  cr\'&ta!lixab)e  with  that  of  the  cane«  bul 
very  diticreiit  from  it,  exists  in  the  gooseberry*  the  cherryt 
and  the  apricot,  the  juice  of  all  grapes,  and  no  doubt 
many  otiier  fruttfi.  Its  cr}'btal8  are  pulverulentt  aod  so 
difficult  to  perceive,  thiit  1  have  not  yet  been  able  to  ob«*'rvc 
their  shape.  This  produces  the  concretions,  that  are  fouud 
in  raibins. 

Figs  appear  to  contain  a  great  deal  of  cry  stall  izable 
sugar,  since  I  am  informed,  that  thick  crusts  of  it  separate 
from  them  in  the  barrels  in  which  they  are  kept  dry. 

The  candy  that  forms  among  preserved  goo!»eberriet>  and 
cberrios  equally  belongs  to  the!»e  fruits,  and  not  to  the  sugar 
of  the  cane.  These  coucretioiis  di*^solved  in  alcohol  alwayi 
resume  the  ^raiudar  i'orm,  which  is  comtnoiily  found  m 
the»e  preserves. 

The  first  species  of  tsugar  does  not  appear  to  be  formed 
in  the  apple^  c|uuice,  or  medlar.  Their  juices  adbrded  me 
oaly  the  second  loaded  witli  gum  and  est^ractiv^e  colouriog 
matter.  It  Is  probably  the  same  with  plums,  peach es^  &c*t 
for  candy  is  scarcely  ever  found  in  their  jellies  or  preserves. 
In  all  these  fruits  however  the  sucharine  protluct  \s  con- 
founded with  gum,  extmctive  mutter,  the  oxalic,  citric,  and  . 
tarta rousi  acids,  ^idpbate  of  lime,  &c.  ■ 

Thcine   facts,  which  deserve  a  farther  examination  in  the    - 
vegetable  kingdom,  eontribnte  »till   more   to  confirm  the 
existence  of  the  »o  lid  and  mucoHO-saccharine  species  of  ^Og&r 
which  appear   to   divide  our  fruiu    in  very  various  propoc^ 
tion«>. 

The  fluid  Bngar,  which  had  received  the  com  pound  n»ak$ 
of  mueoso-saccharine,  because  it  was  coUMderod  as^  a  mvL* 
turie  of  solid  s^ugar  and  niucibges^  was  not  well  uudenitood 
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by  any  oxie  before  Deyeujt:  He  perceived,  tliat  it 
ipoefMi  of  the  (^euii&y  habitually  Hit  id,  and  to  be  classed 
amon^  the  immediiite  products.  He  judged  too  with  rea^ 
■on.  ihat  of"  the  two  species  of  sugar  known  it  was  tlie  only 
ooe  cupi&ble  ef  fernientmg  by  itself,  while  the  other  will 
not  uodergo  thtt  chaoge  unlesi*  disposed  to  it  by  bome  fer- 
tDent* 

The  labours  of  Du throne  too  has  so  clearly  confiirmed 
the  existence  of  tins  product  by  the  various  facts  he  has 
roUecled  in  his  work,  as  to  render  it  tio  longer  disputable, 
llial  the  only  object  of  the  eus^ar-inakerB  mnbt  be,  to  sepa» 
rate  the  crysitaUizablc  sugar  from  the  fluid  :  but  I  nhall  give 
lere  the  results  of  the  auAlysia  1  have  begun  of  the  sugai^ 
/canes  of  Malaga. 

Ju  the  juice  of  these,  when  fresh  drawn,  we  Bnd  green 
feciila*  gam.  extract ,  maUc  Bcid»  sulphate  of  lime»  and 
the  two  species  of  »ugar*  All  these  products,  except  as  to 
their  vancUei»,  are  the  same  as  those  met  with  in  most 
iru)'t!>« 

A  slice  of  the  cane  put  into  infusion  of  litmus  reddens  it 
powerfully  :  yet  itu  juice  is  not  perceptibly  acid  to  the  taste, 
beoittBe  till?  acid  in  it  is  only  in  a  very  small  quantity,  and 
theangnr  covers  it ;  but  in  the  juice  boiled  down  it  is  plainly 
|i(;Tceivable«  The  following  are  the  effects  of  reag^nta 
oa  it. 

The  oxalic  acid  and  bary  tes  form  a  copious  precipitate  with 
it,  which  proves,  that  it  contains  sulphate  of  lime.  Cou- 
ctntrated  solution  of  platina  throws  down  notlung  so  that 
il  contains  no  salt  with  base  of  potash. 

Alcohol  (loured  on  the  sirup  of  the  cane  separates  from  it 
uisoluble  filaments,  which  fall  to  the  bottom  of  the  vessel* 
sod  are  pure  gum*  Some  time  after  the  ;^um  a  small  por* 
tioQ  of  a  white  powder  foils  down »  which  is  sulphate  of  1iiuc» 
This  single  product  classes  the  juice  of  tlie  cane  with  that 
of  most  fmits. 

The  sirup,  when  freed  from  the  gum  and  sulphate,  forms 
QkpiiAUii  prc'cipitates  with  the  nitrates  of  lead  and  silver*  With 
iifoewater  toaa  precipitate  is  formed,  and  the  liquor  turned 
ipeeo.  This  indicates  the  presence  of  extract,  which  inU'« 
)We  of  Uu  coafixm:i.  by  predpitattng  a  wliitlih  kke.    The 
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same  sirup  dbtilkd  with  weak  hulphuric  add  affords  o# 
BJgns  of  vioe^r ;  the  acid  it  cotitaiii»  therefore  ii  not  vch 
Utile, 

If  thiss  finip  be  boiled  vrith  chalk,  it^  acid  is  sAturated; 
and  from  the  fiitercd  and  concentrated  jtnce  alcohol  tepa* 
ratci*  roalate  of  lime,  but  iii  m  ^mM  a  quantity ,  that  «e 
need  not  be  surprised  if  Macquer  and  Dai  get,  in  the  ex» 
perimeots  they  made  at  liercy  near  Par^s,'did  not  perceive 
any  acid  in  the  juice  of  the  cane,  Duthroue,  wheu  he  saidt 
that  the  repeated  emplo)  uient  of  potti^sh  und  lime  rn  the 
claritif:iition  of  f>u^r  must  have  for  its  object,  to  saturate 
any  thrng  but  acids,  was  u*  the  right.  He  even  thinks,  that 
the  alkalla  combine  with  some  remains  of  glutinous  fecnlsc!, 
and  thnii  lessen  their  too  great  soluhilitVi  Yet  as  it  seemt 
difficult  to  conceive,  acoordtug  to  our  ideas  of  the  proper- 
lies  of  gluten,  how  it  can  remain  dissolved  in  ^o  larga 
quantity  in  juices  void  of  acid,  or  deprived  of  it  by  iht 
firit  saturation,  I  dare  not  at  present  adopt  this  opioioo, 
because  I  do  not  see  clearly  what  is  the  use  of  the  alkalis  ^a 
the  clarification  of  the  juice  of  the  sugar-cane. 

The  cane  cut  into  thin  slices  gives  out  its  soluble  parts  to 
water.  On  concentrating  thi«  solution,  a  little  before  it 
boils  a  gieeuish,  feciileut  filn[i  separates,  which  docs  not 
differ  firom  that  of  gooseberries,  grapes,  &c,t  and  adbrdsaftbua* 
dance  of  ammonia  on  distlllation»  Duthrone  obtsuued  tbo 
same  result. 

If  it  be  boiled  down  to  the  consistence  of  a  thick  sirtipt 
in  fifteen  or  twenty  days  a  congelation  like  honey  will  ba 
produced,  sufficiently  firm  to   remain   fast  in    the   ves«dt 
The  taste  of  this  muscovado  sugar  is  pleasant  .*  and  it  bai 
an  aromatic  flavour,  which  may  \te  better  recognized  inme< 
lasses,  or  still  more  in  rum*     The  race  of  this  liquor  there- 
fore is  really  that  of  the  cane:  it  is  a  product  of  the  plaDtf  | 
and  not  a  precipitate  formed  in  the  preparation ,  or  by  any  | 
of  the  changes  to  which  the  juice  is  exposed  before  it  bi*  I 
rives  at  the  state  of  melasses* 

According  to  Diithrone,  the  cane  commonly  affords  half 
its  weight  of  juice.  This  juice  marks  on  Baume*s  areoine* 
tcp  from  5^  to  14%  a  difference  dependiivg  on  the  ripenesai 
and  the  influence  of  other  cauftes^  which  occasion  an  increase 
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diAmution    of  the  prodoctfi  of  the   cane,  as  of  other 
t]ts«     Accordiojif  to  him  14*  indicate  twenty-five  pounds 
iftffi  onncen    of  su^r  to    a  hundred    pounds    of  jtiice; 
1,  lift  in  the  inofst  favourable  circumstances  the  cane  does 
;  yi«ld  above  half  it»  weight  of  juice»  a  hundred  pounds  *^^  ^^^iiTof  ta^ 
the  cane  cannot  prodnc«  more  than  thirteen  of  raw  au-  gar»  or  abaul 
",     If  we  speak  of  retined  sugar,  this  product  must  be  ^*. 
loced  at  least  one  third;  since  raw  sugar  appeur^i  to  con- 
n  Dot  much  less  than  thia  proportion  of  m  el  asses.     The 
^portion  of  dry  to  liquid  so^r  however  it  yet  to  be  ascer- 
tied,     No  doubt  it  will  vary  according  to  the  atreng;th  of 
■  plants,  but  it  df  serves  to  be  inquired  into,  anc}  I  shall 
end  to  it  when  I  resume  my  examination  of  the  cnu&t  of 
ilagv.     To  return  to  the  mutcovado,  or  raw  su^r^ 
H' hen  we  consider  this  honey  like  mass,  such  as  it  is  afford-  \f  ugcovado 
by  the  evaporation  of  the  juice,  that  h  with  its  sweet  and  ^^^E  '^  *^*'=.  *** 
reeable  taste  modified  by  the  slight  bitterness  of  its  ex-  ^^^  r^niBg, 
tcti^-e  principle,  we  muy  reabonably  conjecture,  that  the 
leot^l  nations,  after  they  had  discovered  it^  and  placed  it 
loog  the  condiments  adapted  for  seasoning  their  insipid  ^ 

!e,  would  employ  it  fof  many  centuries  in  this  state, 
ihcf  did  honey  ;  and  we  may  presnme  it  was  from  the  re-r 
Dibtance  of  honey  to  the  raw^  su^ar  then  in  use,  and  not  to 
fined  su*jar,  that  some  of  the  ancient  naturalists  termed 
gar  •*  another  kind  of  honey,  that  ie  formed  in  reeds," 
oney  itself,  the  only  prodnction  that  has  any  real  resem- 
•oce  to  muscovado,  not  being  capable  of  any  process  of 
finement  to  improve  its  qualities,  they  would  naturally 
mtinue  long  of  the  opiinon»  that  raw  sugar  was  equally  in- 
ttceptible  of  that  degree  of  perfection,  to  which  it  has 
0Cfk  brought  in  modern  times:  and  if  we  consider  the 
tmber  of  ages  ihat  elapsed,  from  the  time  when  corn  he- 
in  to  be  the  general  food  of  man,  to  tlmt  in  which  he  dis- 
nreted  the  art  of  making  fermented  bread,  we  shall  find 
lis  conjecture  respecting  raw  bu^ar  extremely  probable. 
esides,  it  is  proved  by  the  historical  res<'arches  of  Du- 
trone,  that  toward  ihe  end  of  the  fourteenth  century  rasv 
|j»r,  without  any  farther  purification,  was  an  article  of 
■de  in  Egypt,  Syria,  Cyprus,  &c. 
But  if  ibe  retiuemeat  of  the  honey  of  the  cane  have  hapr  p,^  ^^  ^^^ 

pily 
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foprisrostbx  pily  enabled  m  to  enjoy  the  use  of  sugar  m  *U  it«  f»uritj, 
^*  we  inu>t  coafess,  that  we  do  not  ubt{iiti  this  Jidrauu^jre  with* 

out  sacriBciag  a  part  of  the  tiaxH^ariwe  niatter  it  coiitaim ; 
for  it  la  certajtit  that,  if  the  mela^iies,  which  probablj 
amount  to  more  thau  a  third,  could  likewise  be  deprived  of 
the  extrdctive  matter  couceutrtited  in  it  by  evaportition,  3s 
well  SIS  by  the  several  preparutioQs  it  undergoes,  with  the 
foreign  matters  introduced  into  it  by  the  potush,  litBe»  aud 
bullock*&  blood,  we  bhould  have  in  it  a  airup,  which,  not- 
wi this t ami  log  the  incoavenience  of  its  Hui^liti^,  would  be  a 
tery  ujaefal  bubslitute  for  tiui»ar,  in  all  c*ist»  wh*fre  the  lux- 
ury of  our  tables  doeg  not  reuder  tlie  latter  iiidijipen&ihlc. 
Aud  it  would  have  the  fartlier  advantage  of  sweetening  in 
Smaller  quautities  ;  at  least  I  may  rea^uably  iuftr  this  from 
the  iwolaiiJies  I  have  separated  tVom  raw  sugtirt  the  qualitiei 
of  which  render  it  far  superior  to  the  melosees  of  our  sugTii 
leliiier^,  as  it  is  not  contamiimted  by  any  fbreiga  mixture. 
(To  be  concluded  iu  oht  nexi.J 
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At\  Essay  on  the  Wamth^  of  MiUs^  and  tfthtr  Emldintrt,  hf 
Steam,    By  Roblet  BucHAjfAin,  ^ivU  Emginegr*  G/«ig^MP» 

kictiaijan   oa  Jl  N  this  little  Init  valuable  pamphlet  Jrlf^  Buchamtn  lia& 

rarmmg  coUected   the   priiiripal   facts  relative   lo  tiie  application  of 

i  Jmni"*^   ^     steam  for  (be  purpose  of  communicating  heat.     There  are 

two  points  of  view  in  which  this  subject  may  be  con^.deredf 

salety  and  ecoi^omy*     In    large  manuiactories  of  couibubti* 

ble  ai  tides  the  safety  arising  from  the  cxclii&ion  of  cmU  fires 

luust  be  an  obvious  advantage,     flow  tar  it  may  be  econo* 

mlcal  must  depend  greatly  on  local  cireumbtuuees* 

itirtoiT,  ^^^*^  i^^*  ^^^  suggested  by  Colonel  \Vm»  Cocjk,  in  the 

Philosophical  Transactions  for  17^5»  but  it  does  not  appear 

to  have  been  applied  practically.     'Ms^  SnodgrasB  first  up* 

plied  it  to  the  ^Narming  of  cytton   works  In   1799;  see  out, 

Journal,  vol.  XVI,  p.  3'2ii  i  and  hi«  example  was  followed  hf 

others. 

^Bea^f  of  the       Mr,  B.  arranges  bis  subject  under  the   follow  in  g^heads: 
**  ^^^'  1,  The  proportionate    si^e  of  boileri*  uiid  i|uautity  of  fuel* 
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be  p?op<irttoii  of  steam  pipe  required   to  hent   a  gii^» 

e.     3.  Thf?   substance    and   colour   of  steam  pi  pes,     4. 

IT  direction  and  arrange  men  t«     5.  Th*?  raodei  of  con- 

iDg  them* 

A  cubic  foot  of  holier  will  heat  about  2000  cubic  feet  '^'^^f  "^^  ^^*^ 
....  ,  .     .  and  <iiiAiiUtf 

pBce  in  a  cotton  mill»  where  the  temperature  la  in   ge-  of  fud, 

I  from  70®  to  80* of  Fahrenheit.    The  boiler  is  supported 

Bof  tbc  shape  commonlj'  uaed  for  a  steam  engine,  and 

ubic  feet  to  bt   equal  to  ^    horse^n  i>ower«     Where  the 

if  is  fieparate^  and    not    Ui<ed    for  the  joint   purpose  of 

EHig^  an  engine   and  warming'  a  building,  it  should  he 

dderably  larg^er  than  in  this  proportion,  to  avoid  the  iu- 

ility  of  heat  incident  to  a  boiler  working  at  its  full  capa-  I 

:  25  cubic  feet  of  boiler  require  about   14lbs*of  good  ' 

vcastle  coal  |>er  hour, 

,  Every  scjuare  foot  of  exterior  surface   of  steampipe  Pr<»po^**^  ^ 

irartn  about  200  cubic  feet  of  space  in  a  cotton  mill.    A 

tl  chapel   has  been  warmed  comfortably  with   half  tliat 

xntton*     The  flafety  valve  in  the  boiler  is  supposed  to 

ooded  about  Q^  lbs.    to  the  square  inch.     If  the  steam 

e  stronger,  it  would  give  more  heat,  but  it  would  be  ' 

coU  to  keep  the  joints  of  the  pipe  steam  tight. 

.  Cftst  iron  pipes  give  out  above  twice  as  much   heat  as  Milemli  if 

p«r,  or  tin,  unless  the  tin  be  painted  black.     When  the  ^*^^*^ 

hem  arc  equally  dark,  and   equally  rough,  there  is  no 

arent  tliiference*    The  thicker  the  pipe  the  more  uniform 

temperature;  but  on  account  of  the  expense  they  are 

lerftUy  not  more  than  f  or  J  of  an  inch  thick. 

,  The  expansion  of  aist  iron  pipes  may  be  estimated  at  Tkekr  trr^nfa* 

rf  an  inch  for  every  10  feet  in  length.     Vertical  pipes>  ^^^^ 

ng  equally  heated  all  round*  continui^  straight ;  but  liori- 

tal   pipes  bend,  because  the  upper  side  is  heated  most, 

I  thi«  etidangers  the  joints^     Vertical  pipe#  too  may  be 

d  as  pillars  for  supporting  the  floora.     In  the  arrunge- 

nt  of  the  pipes  two  points  require  considerable  attention,  ^ 

ft,  conveniently  to  *>\pel  the  air;  and,  secondly^  to  take 

tbc  water  proceeding  from  the  condensation  of  the  steam. 

len  the  steam  enters  the  pipes,  it  act^  as  a  piston,  driving 

ahr  before  it.     This  principle  should  be  kept  in  view  in 

ng  on  the  place  of  the  opening  for  the  cacape  of  the  air, 
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After  the  pipes  are  filled  one  or  more  opentogs  m\\  he  ti€ 
ce^ury,  to  allow  a  small  portion  of  i»teatn  constantly  i 
escape,  to  keep  up  the  heat  of  the  pipes.  If  this  be  dc 
done,  air  will  accumulate,  and  occupy  the  place  of  th 
•team.  It  ia  best  to  make  the  condt^iised  water  run  iu  the  di* 
rection  of  the  fe^eanij  which  will  drive  the  water  before  it  in  a 
horizontal  pipe,  or  eren  in  one  with  a  cotimderable  acdifity. 
Great  care  must  be  taken  however,  that  no  water  1od<^es  in 
the  pipes:  for*  the  water  remaimng^  in  the  pipes  after  they 
l>ecoi:se  cool  keeps  one  part  of  them  cold ;  the  next  time  the 
8team  is  let  into  the  pipes  the  regular  expansion  is  prevented , 
some  part  of  the  pipe  cracks,  and  a  liolent  explosion  take» 
place,  racking  the  joints  to  a  considerable  distance  in  every 
direction.  The  common  arrangement  is  to  hare  a  hori* 
zontal  pipe  going  o^T  separately  from  each  vertical  pipe^ 
This  retjuires  an  opening  for  letting  out  the  air  at  the  end 
of  each  horizontal  pipe.  A  great  improvement  is  first  to 
carry  the  steam  to  the  upper  story  in  a  vertical  pipe,  and 
close  under  the  ceiling  in  a  horizontal  one  nearly  to  the  o|h- 
posite  end  of  the  building;  thence  in  a  vertical  pip^  to  the 
story  be u eat h J  and  again  horizoiitally  under  the  cieling ; 
and  thus  from  story  to  story  till  it  comes  to  the  bottom; 
where  the  condensed  water  may  be  allowed  to  run  off  by  an 
inverted  siphon,  which  will  allow  the  water  to  escape, 
while  its  pressure  confines  the  steam.  The  air  may  be 
allowed  to  escape  by  a  stopcock  at  the  same  place. 

5.  When  the  joints  are  formed  by  bolted  ffanches,  these 
are  liable  to  be  broken  from  inequality  of  expaaaion, 
or  to  leak  at  the  bolt-holes.  Spigot  and  faucet  joints 
do  very  well  in  some  cases,  but  some  times  the  faucets  burst 
from  the  greater  expansion  of  the  spigots*  If  the  ends  of 
both  pipes  be  included  in  thimbles,  though  these  are  equally 
liable  to  break,  the  expense  is  trifling  compared  with  that 
of  a  whole  pipe.  For  branch  pipes  the  joinings  should  be 
made  by  saddles  and  hoops  embracing  the  main  pipt* 
Where  there  is  much  silk  of  unequal  expansion,  the  joiuts 
should  be  secured  by  a  soft  stuffing  of  hemp,  or  cotton,  and 
titllow;  but  ill  most  cai*es  they  may  be  made  with  iron  ce^ 
ment,  composed  of  ion  borings  40lba,  lal  ammoniac  lib, 
sulphur  Jib,  well  mixed  together  and  beaten  like  [>utty. 
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SUPPLEMENT  TO  VOL,  XXL 

ARTICLE    L 

Ena^  on  the  Compontion  of  Jkohol  and  of  Suiphuric  Ether. 
Bif  Theodoke  de  Saussure- 

(Cfinduded  from  p,  273.) 

Decomposition  of  Sulphuric  Eiker* 

StCT*  VI.     Preparation  of  the  SMlphuric  Ether  employed 


in  mtf  Experiments, 
this  Fluid, 


Considerations  o«  the  Anal^ns  of 


Jtx  HUNDRED  parts  of  siiTph uric  add  by  weight,  mi.^edPrepafatiati  of 
Trith  a  hundred  parts  of  spirit  of  wine  of  the  shops,  the  "^^^^  ^^"^^^ 
specific  graTity  of  which  was  0*84^  at  16"    of  Reaumur 
[38^^  F.],  afforded  mc  by  distiriatlon  through  a  worm  53 
p<arts  of  ether  not  rectified^  the  specific  gravity  of  which 
wti  0-797. 
This  ethercous  liquor,  after  mising  it  wifh  an  alcoholic  Rectified. 
'hiioTk  of  potash,   was  distilled  nearly  to  half  at  a  tcm. 
periturc  of  35*^  R.   [111'='  F.],       The  ether,  freed   from 
l^e  sulphurous  actdy  oil,  and  apart   of  the  alcohol  wliich 
■"•ere  united  with  it,   was  of  the  specific  gravity  of  740**   at 
ji^J"  R.  [68«  F,].     This  is  the  rectified  ether  of  the  shops. 
Vol.  XXL— Sijpplement,         Y  The 
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One  third 
drawn  off. 


More  mi  gilt 
'  ave  been  ob« 


COUPOSITtOK  OF  SrLpnt?!tTC   ETHER. 

The  ether  obtained  by  this  operation  was  mixed  wUh  twice 

its  weight  of  wafer  *^  to  separate  still  more  alcohol  from 
it:  and  the  ether,  after  it  was  tlecantcd,  was  found  to  t>e 
reduced  by  this  washing  to  the  specific  gravity  of  0'726. 

This  last  product  subjected  to  distillation^  and  only  a 
third  of  it  drawn  off,  yielded  an  ether  of  the  specific  gra- 
Tity  of  0  717  at  16**  R.  \_6S^  F*].  This  was  the  ether  I 
employed  in  my  experiments. 

It  is  unnecessary  to  observe,  that  by  repeatedly  rectify- 
ing, and  washing  the  rcsiduuma  of  the  preceding  rectifica- 
tions, four  or  five  times  as  mncb  ether  of  the  specific  gra- 
vity of  0*717  might  be  obtained,  as  by  contning  ourselres 
to  the  first  result  mentioned  above* 
Hwtilis  of  It  has  been  seen,  that  the  results  of  the  slow  combustion 

buTding  in  a      ^f  alcohol  in  a  lamp  in  a  close  vessel  were  deficient  in   pre. 

Jamp  not  2CCU-  »      , 

uite.  cision.     Those  I  obtained  by  the  slow  combustion  of  ether 

were  still  more  so,  and  therefore  I  shall  not  detail  tb cm. 
Its  detonatioti        '^^^  analysis  of  ether  made  by  detonating  its  elastic  va- 
pves  morespe-  pour  appeared  to  me  sufficiently  accurate  to  dctennine  the 
ctfic  results  than  ..  *         t  *  i  i.*  i  t^  - 

tbatof  alcobol.  proportions  of  carbon,  oatigen,  and  hidrogen.     It  is  capa* 

ble  of  giving  more  precise  results  than  those  obtained  from 
alcohol  by  this  process.  The  alcoholic  vapour  is  so  light, 
that  its  specific  gravity  is  difficult  to  be  ascertained.  A  very 
slight  errour  in  determining  it  makes  great  differences  in  the 
results  of  the  analysis.  The  gaseous  vapour  of  ether  is 
much  heavier;  all  the  results  are  more  striking;  and  smalt 
errours  here  are  less  important. 

The  decomposition  of  ether  by  an  incandescent  porcelain 
tube  afforded  me  less  precise  results  than  the  preceding  ope- 
ration, and  much  less  accurate  than  those  obtained  fromaJ* 
cohol  by  the  same  means,  because  the  ether  in  this  process 
yields  thirty  times  as  much  oil,  with  respect  to  the  compo- 
sition of  which  I  could  only  form  conjectures.  I  will  re* 
late  the  particulars  of  this  process  however:  as  they  will 
Berve  to  confirm  the  analysis  of  ether  by  the  rapid  combuf;- 
tlon  of  its  vapour* 


lis  decompo^i^ 
tion  in  a  rf  d 
hoi  tube  not 
quite  so  ace ii> 
.latfi 


■*  The  efEcacy  of  this  method  has  been  demonstrated  by  the 
expenmeats  of  Gay  Lussac,  given  ia  BertholIel*s  Chemical  Statics, 
vol,  I. 

SfiCT. 
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SccT.  VII.      Decompoftdon  of  Efher  h^  an  imafidesceni 
Porcelain  Tube, 

Through  a  porcelain   tube  glazt-il  Mjtbiii  and  heated  red  n03  prams  of 
hot  1  passed  1103  grains  of  ether,     1  did  not  apply  firt;  *3'-  through*a*rff! 
rcctly  to  the  retort^  from  which  i\\e  efher  was  distilled,   for  Jiot  iwrceiaiu 
the  Ticiiuty  of  the  furnace  that  heated  the  tube  raised  it  to  ^  ^' 
27**  R-   [92-7'*  F.],  and  this   temperature  was  suflicieut  to 
dhtil  o?€r  the  whole  of  the  ether  in  the  space  of  fourteen  '  fl 

hotirs, 

The  apparatus  for  this  experiment  was  in  all  respects  si-  as  the  akohol 
milar  to  that  emptoyed  for  the  analysis  of  alcohol,  and  de.  ^^     *^^'" 
acrtbed  in  Sect-  V.     The  porcelain  tube  Mas  et|iial  in  size, 
and  exposed  to  the  same  degree  of  heat  m  the  same  furnace- 

The  ether  was  entirely  decomposed ;   at  least  no  smell  of  was  eniirfly  de- 
ether  was  perceptible  in   the  Fcssels,   that  received  the  pro-  y°^J]*^*^' 
ducts  of  the  operation.      It  yielded  me, 

Ij  In  the  middle  of  the  porcelain  tube  5|  gniins  of  char*  chareoal  &J 
toal,  which  separated  in  the  form  of  a  thin  leaf  or  scroll-  ^''*''^»         ^_ 
Thb  charcoal,   being  incinerated  in  a  platina  crucible,  left  ^| 

no  ponderable  quantify  of  ashes.  V 

%  In  the  glass  worm  and  the  upper  half  of  the  rcceirer  volatile  oil    ™ 
about  three  grains  of  a  very  inflammable  essential  oil,  cry-  ^gi^i^s* 
italltzed  in  shining  scales,  transparent,  and  smelling  of  ben. 
xotn.     Most  of  these  crystals  were  contaminated  hy  a  brown 
cmpyreumatic  oil,  which  they  l^t  behind  after  craporating  ^| 

in  the  common  temperature  of  ihc^  air, 

3,  In  the  end  of  the  porcelain  tube  that  projected  be- another  oil  43 
I'Oiid  thefornaccj  in  the  worm,  and  in  the  receiver,  where  ?'^'^* 
It  was  more  abundant,  43  grains  of  an  oil  nearly  black, 
partly  fluid,  and  partly  of  the  consistence  of  honey.  Thia 
had  a  £mell  of  benzoin  mixed  with  an  empyreuma;  was 
lolnbte  in  alcohol,  and  insoluble  in  water  ;  acrid,  and,  the 
Jjps  being  touched  with  it,  itgaTcpaliij  and  caused  suppu- 
ration. When  spread  upon  paper  it  dried,  and,  vtewcd 
through  a  microscope,  exhibited  small  yellow  crystals* 
which  were  not  volatile  like  the  preceding  in  the  cummoQ 
temperature  of  the  atmosphere. 

4,  A  drop  of  water,   weighing  about  three  graint,  found  ^-^terSgniiii, 
in  the  worm.     It  was  colourless,  smelt  of  benzoin^  emitted 

^  2  rapoiirs  ~ 
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coMrosiTioy  or  suLPUttiirc  hthou 


grains, 

and  a  thick 
yellow  smoke. 


The  gas  weigh, 
od  and  ana- 
Ijsed. 


Weight  and 

compmitkm  of 

ojcicafbu  retted 

liidrogeri  vary 

from  several 

circutnstances. 


vapours  at  tlie  approJicb  of  murialic  add,  produced  no 
perceptible  change  in  the  infuse) ii  of  litiiiwSj  or  if  it  had 
any  cftett  it  was  reddening  it.  There  was  uo  water  in  the 
receiver, 

5,  Lastly,  3541  ctibic  inches  of  oxicarbii retted  hidro» 
gen  gas,  at  27  inches  3  fines  of  the  barometer,  and  16'^  R. 
[GS*^  F.].  In  this  there  was  no  mixture  of  carbonic  acid 
gas;  but  there  came  orer  with  it  into  {ha  rereiTers  a  thick 
yellow  smoke,  with  a  strong  smell  of  benzoin  and  empy- 
rcuma.  Thii*  vapour  was  partly  lost  in  the  water  of  the 
trough,  on  the  tup  of  whieh  an  insoluble  pellicle  was  found 
iloating,  after  it  had  stood  a  few  days*  When  I  detonated 
this  inllammaljlc  gas  immediately  after  It  was  formed,  and 
while  the  vapour  w^as  suspended  in  it,  it  prodnced  more  car- 
bonic acid  gas,  than  when  it  was  condensed.  Every  thing 
therefore  indicates,  that  this  smoke  was  the  rapour  of  oiJ. 

The  gas  was  not  weighed  and  analysed  till  twenty-four 
hours  after  its  extrication,  and  the  curnplete  disappearance 
of  the  vapour.  That  wl;ich  was  formed  in  the  first  periodf 
of  the  distillation  w^as  lighter,  and  contained  less  carbon, 
than  w hat  wa^  produced  toward  the  end,  though  the  heat 
of  the  porcelain  tube  did  not  vary.  On  taking  a  mean  be- 
tween three  portions  of  this  gas  weighed  at  the  beginning, 
middle,  and  end  of  the  process,  I  found^  that  3541  cubic 
inches  weighed  948  grains*, 

•  At'JS  inchcii  of  the  barometer,  and  IC  of  the  thermometer  , 
[54  5^  F.],  1000  cubic  inches  of  oxicarbu relied  hidrogen  gas  weigh 
285  grains,  '^I'lutt  obtained  from  a  similar  distillation  by  the  Dutch 
chemistii  weighed  under  the  same  cirtiimstances  3'iG  grains.  That 
which  Mr.  Cnuck'j hanks  produced  weighed  297  grains.  Accord- 
ing to  this  author,  100  coble  inches  of  this  gas  consume  116  of  ox- 
igen  gas  in  tbrming  I  OS  of  ciirbonic  acid  gas.  Nothing  is  more 
variable  than  the  weight ,  and  composition  of  this  gas  according  to 
the  degree  of  fire,  the  diameter  of  the  incandescent  tube,  its  incU- 
nation  in  the  furrwce,  and  the  period  of  the  experiment^  at  which 
the  gas  is  collected.  I  conceive,  if  tliis  gentleman  had  weighed 
arid  analysed  it  at  every  period  of  its  developemeiit,  he  would  have 
found  in  it  less  carbon.  1  speak  here  of  the  quantit;^  of  carbooic 
acid  gas  produced  hy  the  conibustinn  of  the  inJiammable  gas,  and 
not  of  Iht  absolute  quantity  of  carbon  he  ascribes  to  it;  this  ap- 
pears less  than  intne^  because  he  redioDS  much  Jesi  carbon  in  tl«e 
carbonic  acid. 

The 
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COMPOSITION    OV  SCLPHTBIC   ETHER.  S25 

The  imm<?diate  products  of  the  decomposition  of  1  |0S  Im"»<^j?te  P~^ 
^  *  ducts  of  the 

grains  of  ether  then  are,  ether. 

Grs. 

Oxicarbii retted  hidrogen  gas    .         -         -         948 

Charcoal        .--.•-  5^^5 

Oil,  lu  part  volatile         .         .         -         -  46 

Water  .,..,-  3 


1002^25 
Loss  owing  to  the  oilj  smoke  carrkd  off 

bythega 100-75 

1103, 
On  analy>jng  the  gas  in  all  the  receWers  by  Voltj's  eudi-  The  i^as  ana- 
omcter,  and  takltig  a  mean  of  (he  several  analyses,  I  fornid^  ^* 
Ihat  100  parts  by  nu-asiye  of  this  oxicarhu retted  hidrogea 
gas  consumed  far  thrir  combustiun  145  parts  of  oxigen  ga??, 
forming  with  them  water,  and  8S  parts  of  carbonic  acid  gas. 
As  to  nitrogen  gas,  I  found  no  more  after  the  com  bus- 
tioii,  than  I  had  adJtd  with  the  ovigen  gas  which  produced 
It  Indeed  most  of  my  eudiometrical  analyses  indicated^ 
that  the  nitrogen  gas  introduced  prc%'ious  to  the  combustion 
had  undergone  a  small  dtmiuution  in  consequence  of  the  de« 
to  nation  *.  The  drop  of  \vater  found  in  the  worm  adapted 
to  the  incaiidcscent  tube  exhibited  signs  of  ammoniacal  te- 
poar  on  the  approach  of  muriatic  acid :  but  this  test  is  often 
iUasory:  and  bcsidesj  as  it  is  impossible  for  me  to  affirm, 
tteny  ether  contained  no  alcohol,  the  estistenceof  nitra- 
fen  in  ether  must  remain  nndecided. 

On  applying  the  calculation  adopted  in  §  V  for  the  ana-  Its  composition 
Ipa  of  the  oxicarburettcd  hidrogen  gas  of  alcohol   to  the 

*  This  condensation  of  nitrogen^  according  to  the  experiments  Niirogpn  con- 
of  Humboldt  and  Gay  I-Aiisac,  does  not  take  place  in  the  detona-  denied  ifi  some 
tionof  piirc  hidroern  pas  with  atmn^pheric  air.     jn  our  operdtions  *^*'^^™^^t"*^*** 
wctircu instances  diner,  beeau^ie  the  Indrogen  is  more  condensed 
in  the  oxicarburetted  liitlrogen  gas  of  ether,  than  it  ts  in  pure  hi* 
^''ogen  gas.    This  diminution  of  niLrogen  did  not  appear  in  the 
cvtflibuKtion  of  the  intknimable  gas  of  alcohol,  either  because  this 
alitadrconiained  nitrogen,  or  because  the  hidrogen  is  Jess  con- 
dfiiH^d  in  the  oxicarburetled  hidrogen  of  alcohol  than  in  the  oxi- 
cirburetted  biJrogengi*  of  elhcr,  and  even  than  in  pure  hidrogen 


L 
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resuUs  we  haye  just  obtaiQcd  from  the  detonation  of  the 
Of icarbu retted  hidrogen  gas  of  ethcr^  we  find,  that  lOQ 
parts  by  weight  of  tlic  latter  contain, 

Carbon         -  -  -         56'12 

llidrogen      -  -  -         17*43 

26-45 


Oxjgen 


100. 


father  contains       The  analysis  of  tbis  gas  compared  with  that  of  alcohol 

more  carbon      j^  sug'icicrit  to  cive  lis  some  idea  of  the  composition  of  elhcr, 

and  hicirogcni  ,       . 

l>«ji  Icis  oxiKcri,  Ji^d  show   US,  that  tJjis  liquor  contams  in   ati  rquai  wt-ight 

tiianaJcohoi  more  carbon  and  hid rogrn,  hut  k-ss  ovi-^vn,  than  atcohoh 
for  this  tjxicarburL'tlL'd  hidrogi'o  gas  alone  con^tihitcs  m^TC 
tliau  three  fourths  of  the  weight  of  the  ether  I  decomposed* 
The  other  fourth,  whieh  I  pass  by^s  almost  wholly  oil,  in 
part  fixed,  in  part  volatile^  which  mii at  hai"^  some  i»imllarity 
of  composition  \\ith  Lheeiiier.  But  ai»  uil,  according  tutho 
analysis  of  Lavoihier,  contatus  scarcely  any  thing  but  car- 
bon and  bidrogen,  it  follows,  that,  in  referring  the  com- 
position of  ether  to  the  pro  portions  of  the  elemetits  of  the 
gas  I  hare  just  analysed,  we  have  too  little  hid rogcn  and 
carbon,  and  too  much  o*igen.  This  will  be  confirmed  by 
the  following  process,   which  gives  more  precise  results. 

Suez*  VIIL     Jfjah/^h  of  Eihcr  %  the  Detonation  oj  iti 
Eiftstk  rapour. 

Vipftuf  of  J^^f  ^^  preparation  of  the  oxigen  gas  dilated  by  the  rsu 

ether  dotonatcrf  pour  of  ether,  and  the  estimation  of  the  x^eigHt  of  this  va- 
pour, I  adopted  the  same  processes  as  those  I  applied  to 
ihe  vappur  of  alcohol,  §  ilL  I  think  it  useles^i  therefore 
to  repeat  them  ;  but  I  shall  give  one  example  of  their  re- 
suits,  the  barometer  being  at  57  inches^  and  the  thermome- 
ter at  !8^  [72"5"'  F,]-  Of  five  exjjerinaenLs  made  in  a  si- 
Diikr  way  this  appeared  to  me  the  most  accurate,  though 
their  differences  were  slight 

Tlie  eIa^tJC  force  of  my  ether,   or  the  depression  of  the 
column  of  mercury  by  a  drop  of  this  iluid  infroduced  into 


wii  III  oxigen 


F I  pan  61  on  of 
the  Tfapoui, 


I 


its  Tacuum,  was  16  inches  0  lines.     On  applying  to  this  n?-   ■ 
suit  the  formula  of  Dal  ton  — ^  we  find,   tliat  a  volume  of 


A 
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air  equal  io  unity,  into  wliich  the  ether  is  introduced,  will 
occupy,  in  consequence  of  the  expansion  of  the  ethereal 
rapour^  a  space  equal  to  2-G34K  I  obtained  the  same  re- 
sult by  passing  a  drop  of  ether  into  a  receiver  fufl  of  air 
OTer  mcrcary,  and  measuring  this  air  both  before  and  after 
the  dilatation. 

A  thousand  inches  of  atmospheric  air  dilated  hy  the  va- 
pour of  ether  contained  therefore  379*63  cubic  inches  of  ^^ 
pure  atmospheric  air,  which  weighed  161*9  grains.                                 ^H 

I  found  by  a  direct  experiment,   that  1000  cubic  inches  1000  cubic 
of  atmospheric   air  dilated  by  the  vapour  of  ether  weighed  514*17 ^^^f?- 
816*J7  grains*      Consequently  IQOO    cubic  inches  of  pure 
ethereal  vapour  weigh  in  attiiosplieric  air  816*37-- 161*9  = 
654-47  grains,  according  to   the  princiiile,  that  elastic  va-  ^^ 

pour  has  the  same  weight  in  the  air  and  in  lacuo.     (See  ^H 

no(e  at  (fie  end  of  iftis  paper.) 

Oxigen  gaji  dibted  as  much  as  it  can  be  in  the  common  Oxi^engasdl- 
temperature  by  the  vapour  of  ether  will  not  take  fire  by  the  ^***'* "  "P^l* . 
dcctric  spark.     The  reason  is,   the  vapour  of  ether  is  too  vapour  of  ether 
abandant^  or,    in   other  words,  the  oxigen  gas  too  much  ^'^  **^  ^Jf^*^*^' ^ 
nrefiad.     Alcoholized  oxigen  gas  likewise  does  not  take  electncUy. 
but  from  an  opposite  cause,  the  alcoholic  vapour  be- 
too  much  rarefietl;  for,  on  adding  pure  oxigen  gas  to 
the  alcoholized  oxigen,  the  vapour  docs  not  take  iire,  he* 
cause  it  is  still   more  rarilied ;  but  if  pure  oxigen  gas  bo 
itlded  to  the  etherised  oxigen,  the  vapour  in  (lames, 

I  mixed  over  mercury  lOfJ  parts  by  measure  of  etherised  Vapour  of  ether 
OTjgen  gas   with  504  parts  of  oxigen  gas,  and  detonated  iJ^g^^^'^^^^^^^ti^jn 
them  by  the  electric  spark.     The  explosion   burst  the  endi^  f^f  uxigcii. 
ometcrs,   which  were  not  very  thick.     The  604  parts  of 
a^^riform    fluid,    which   before    the   detonation    contained 
-^M-96  parts  of  oxigen  gas,  were  reduced  hy  their  combus- 
tion to  344*11  parts,  in  which  a  second  eudiometrical  ana- 
Ijriis  showed  there  were  ^30^51  parts  of  carbonic  acid  gas, 
and  1 13*9  of  oxigen  gas.    The  residue  of  the  first  operation 
G<mtained  a  dew,  which  appeared  to  be  aqueout,  and  was 
Toid  of  smell. 

.    One  hundred  parts  by  measure  of  vapour  of  ether  there-  Produce  of 
foT«  cont^ume  428*13  parts  of  oxigen  gas*,  leaving  as  a  ^^p^*^^^J^^^ 

residuum 
•  If  with  etherised  oxigen  gas  we  mix  a  less  quantity  of  oxv^eti  «i<>GX  »^^^«a.T%\a. 


< 
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Carbon. 


HklTOgen. 


Waten 


Its  comjKvnent 
pani. 


residuum  water,  and  230  51    parts  of  carbonic  acid  gaf* 

Hence  we  must  conclude,  that  the  oxigen  gas  has  burned 
393'^B  parts  uf  hidrogen  gas  contained  in  the  ether. 

Admitting  the  it  imbers  I  have  giTcn  to  represent  cubic 
inches,  and  snbstiluling  for  these  the  corresponding  weights^ 
the  b-iromcter  being  at  ^7  inches,  and  the  therniometer  at 
18"=^  [T'i'S  F.]j  we  find,  that  100  cubic  inches  of  ethereal 
Tapour  weigh  65-447  grains,  and  contain^ 

I J  The  carbon  of  230*61  cubic  inches  of  carbonic  acid 
gas,  or  38*ti4  grains  of  carbon. 

2,  Hidroijen  gas  393  28  cubic  inches,  wcighmg  12'62 
grains* 

3,  A  quantity  of  oxlgen  and  hidrogen  answering  to 
14*187  grains  of  water. 

On  substituting  for  the  water  it*  elements,  and  propor. 

tiomiig  all  the  results  of  the   analysis  to  luO  parts  of  ether 

by  weight,   we  fuid,  that  they  contain 

Carbon  -  -  .  .  59*01 
Ilitlrogcn  -  •  -  *  21*8(1 
Oxigen        ^  .         •         ^  10*1 


100* 


General  results.      These  revolts  are  reducible  to  tht  following:    10  grains  < 

ether  consume  for  their  combustion  61  cubic  inches  of  ox-^ 
igen  gasj  at  28  inches  of  the   barometer,  and  10«   of  the 
thermometer  [51*5  F.],  forming  water,  and  32*85   cubic 
inches  of  carbonic  acid  gas. 

The  analysis  I  have  just  related  was  repeated  four  times, 
and  a  mean  of  the  four  indicates  in  100  parts  of  ether 
Carbon        -         •         •         •         58*2 
Ilidrogen    -         .         .        .        22-14 
Oxigen        .         *         .         *         19*66 


100. 


gas  than  will  consume  all  the  ethereal  vapour^  or  merely  * 
for  thi>  purpoM'j  a  black  powder,  or  soot,  will  be  di^|K>^jtetJ  ( 
tildes  of  the  ciitliorneter*  and  some  free  oxigen  gas  will  remain  in 
the  aerifonn  residuum  of  the  detuuation.  Tiiis  soot  doe?j  not  ap- 
pear, when  tiie  L4herise<l  oxigen  gas  k  detonated  with  a  ijuaoliiy 
of  oxigen  gas  much  superior  to  what  is  requisite  for  bumiog  the 
whole  of  the  cLherciil  vapour. 
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Sect.  IX.     Examinathn  of  (he  Water  produced  %  the 
Combmtion  of  Ether. 
Hitherto  I  have  takt^ti  it  for  gratiteda  that  the  fluid  resU  "Exammaitouof 

tilt*    Will^f 

duum  of  the  combustion  of  clhcr  was  water,  but  without 
any  other  pruofj  than  a  very  superficial  examination  of  the 
slight  Jew^  which  Is  formed  in  the  eudiometer  by  the  in., 
flammatiaii  of  tlic  ethereous  Tapoiir.  It  remains  for  me  to 
examine  hovv  far  this  swpposilitiii  was  wel!  founded. 

i  burned  several  ounceii  of  ether,  in  the  apparatus  in- from  several 
Tented  by  Aleu&uicr  to  obtain  the  water  produced  in  the'*""*^***'^*^^*"* 
combustion  of  alcohoL  The  water  thus  obtained  from 
€ther  is  without  eoloitr,  smell,  and  taste,  except  some 
trsu^s  of  empvrcuma,  which  it  lost-s  by  exposure  to  the  air, 
II  has  the  same  speciilc  gravity  as  distilled  water,  with  which 
U  mixes  without  bccomina;  turbid.  It  is  not  precipitated 
either  by  nitrate  of  silver,  lime  water,  or  even  acetate  of 
barytcs*  When  I  evaporated  one  ounce  of  it  to  one  iifth 
of  its  former  weight,  acetate  of  barytcs  produced  a  cloud 
in  it  incapable  of  being  weighed. 

To  estimate  the  quantity  of  sulphur  contained  in  sitlphu-  Examiticd  fw 
ric  ether  by  another  process,   I  dissolved  one  ounce  of  thi<i  *"'i'^^'' 
liquid  In    fourteen  ounces  of  water,      A  stream  of  oxigcn- 
iied  muriatic  acid  gas  was  passed  through  this  solution  for 
ten  hours.     The  ether  was  in  part  decom posed j  but  the  so- 
lution containing  the  products  of  this  decomposition  was 
rendered  but  slightly  turbid  by  acetate  of  barytes,  til)  it 
Ts^as  reduced  by  evaporation  to  a  quarter  of  an  ounce.     As 
the  result  is  so  triiling,  it  is  impossible  to  conceive,  tirat 
ittlphuric  ether  can  derive  any  of  its  essential  properties 
frooi  the  presence  of  sulphur. 

The  water  obtained  from  ether  by  the  apparatus  of  Meui«  A  IHtie  fpad  in 
Dier  was  rendered  turbid  and  of  a  deep  brown  colour  by  ^j^^  wurm. 
the  hidrosulphuret  of  pota^^h.     This  precipitate  arose  from 
%t  lead  acquired  from  the  worm  of  the  apparatus. 

It  emitted  copious  ammoniacul  fumes  at  the  ajjproach  of ''^rp«*''*"^c  of 
ioriatic  arid,  and  it   appeared  to  rne.   tHal  it  changed  the*^^"'° 
Mrnp  of  violets  green  in  a  very  slight  degree:  but  this  change 
of  colour  certainly  *!iid  not  take  place  with  tht^  water  ob- 
tained from  the  combtistion  of  ether  under  the  mouth  of  a 

&  glass 
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glass  jar.     In  the  latter  proceFS  the  distillation  is  ilawer, 
because  we  lose  a  larger  quantity  of  water  raised  In  ra- 
pour;   and  that  whlrh  is  cullerted,  liaving  been   longer  ex« 
posed  to  the  air,  suffers  more  ammonia  to  fly  off. 
Fuitlief  proof        One  ounce  of  the  water   obtaiiu'd  from  ether  in   Meus- 
oj*  iu  iircsence.njg|.'5  apparatus,  and  received  in  a  bottle  into  which  I  had 
pnt  a  few  drops  of  mttriatic  add,  in  order  to  saturate  the 
ammoniacal  lapours  diirrng  distillation,   was  craparated  to 
drjness  in  the  temperature  of  the  atmosphere.     The  resi- 
duum it  left  was  dry  and  well  crystallized  muriate  of  am- 
monia, but  mixed  wUh  a  little  muriate  of  lead.     The  mu>. 
riatc  of  ammonia,  separated   from  the  metallic  salt  by  a 
fri'sh  solution  and  crystallization,  weighed  one  grain  and 
three  tenths.      Here  thrri-fore  its  proportion  was  greater 
than  in  the  water  obtained  from  (he  combustion  of  alcohol, 
§  IV. 
^eihap«  tlie           Though  it  is  possible,   that  ether  may  contain  a  littk  ni- 
immmianot     fj-Q^rcn,   1  doubt  ^v hcthcr  thi' ammonia,   found  in   the  ague- 
.'        *hoUy  from  the        ^    j    ^,     r  .i  _t       .-         _i.^ii     i-  ^„    ^i.       2 

I         "^ 


ous  product  of  the  combu.sttouj  come  wholly  from  the  ctter. 
Whatever  care  I  haxe  taken  in  my  eudiometrical  trials,  I 
hare  not  been  able  to  satisfy  myself,  that  the  nitrogen  gas 
is  not  condensed  into  ammonia  in  the  combustion  of  thera. 
pour  of  ether*     My  results  ou  this  point  haTC  not  been  uni- 
form.    The  greater  ncyuber  have  indicated  this  condensa* 
fion,  and  I  am  inctinrd  to  admit  it,   because  the  manipula* 
tions  and  slight  eirours   iuridcnt  to  Volta's  eudiometrical 
process  hare  a  tendency  to  produce  the  opposite  effect,  in 
other  words,  to  introduce  nitrogen  gas  into  theresidaum  of 
the  deto!iation  *. 
Th**  water  pa-      '  eraporated  to  dryness,  in  a  verj- gentle  heat,  588  grains 
l^itrat-jd  kft  a     of  watiT  obtained  from  ether  burned  under  the  mouth  of  a 
I  glass  jar*      It   left  as  a  residuum  a   transparent  Tammh, 

I  weighing  at  most  an  eighth  of  a  grain,  and  attracting  mois* 

I  ture  from  the  air. 


*  If  we  operate  over  merc«n;%  there  is  always  in  this  metal,  and 
some  interstices  of  the  cuditjnielor,  a  little  common  air,  which 
mix*^  with  the  residuum  of  i he  detonation,  to  fill  the  vacuum  it 
produces.  When  tlje  operatiou  can  be  perlbrmed  over  water,  the 
air  contained  in  thi;^  fluid  separates  from  it  for  the  same  reason,  but 
it  is  in  les5  quantity  than  from  mercury. 


,  matters  m  U 
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To  find  whether  the  liquid  1  examined  contained  acctk  ^f  contained  a 
acid,  I  added  a  few  drops  of  potaish  to  2S8, grains  of  water  acid, 
obtained  by  the  sarac  pro  cess  as  thtj  prect-dinj^.  The  solu. 
tioQ  was  saturated  with  carbonic  aciii  gas,  then  evaporated 
U>  dryness,  and  afterward  washed  with  alcubol ;  when  a 
whi(e  salt  was  dissolved,  weighing  0*7  of  a  grain,  and  very 
t|)t*edity  dfliquesdng*  It  had  all  the  charackTS  of  acetate 
ul   poto&h. 

Thus  the  ejtperiments  I  have  just  related  indicate  in  the  All  the  foreign 
water  produced  from  the  combustion  of  ether  thi^  presence  [^'.^*.'*^" 
of  jicetatc  of  ammonia,  a  portion  of  8ul|iluttic  acid  too 
imatl  to  he  weighed,  and  a  flight  deliquescent  varnish,  the 
tiiture  of  which  I  could  not  ascertain.  But  the  weight  of 
ad  lhc«c  substances  taken  totjether  is  so  small  with  respect 
to  the  water  holding  them  in  solution,  that  it  can  make 
fcry  little  difference  in  the  proportions  of  carbon,  hidro* 
geo^  and  oxlgen,  assigned  to  ether  in  my  l^t  analysis, 

SiCT.  X.  Jiipiicaihn  of  the  preccffin^  Analiftef  to  tk$ 
tnqttinf  cunQcnmt^  ihc  Changes  Alcohol  undtrgQ€s  in  Kn 
Trnns^Jormathn  into  Ether, 

In  considering  the  changes  effected  in  the  conversion  of  t'of^parisoa  of 
ilcohol  into  ether,  1  shall  regard  only  the  proportions  <^( ctlm** 
oiigen,  hidrogen^  and  carbon,  neglecting  the  nitrogen; 
the  e&istcnce  of  which  in  alcohol  is  ccrlain,  but  question- 
ihle  in  ether,  though  it  Isdemonstrati'tl,  that  the  water 
produced  by  the  combui»tion  of  ether  with  the  acid  of  at- 
asosphenc  air  contains  a  perceptible  quantity  of  ammonia. 

100  parts  of  alcohol  are  composed,     100  parf»  of  ethcfj 
*  V,  of 

Carlian  ... 

Oxl^cn  ,         _  - 

Jlidro^en         -         _  - 

A^iirogen         .         -         . 

— —  100 

100 

These  results  show,  that  in  equal  wi;ights  ether  contains  Alcohol  locfH 

mach   more  carbon  and  hidrogen,  but  much   hss   oxi^en,  ^^'^'^f'^"*.^^' 
,  commg  ether. 

t^o  alcohol  tloes*     Mr*  Bcrthollet  had  already  coniidercd 

ether 
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ether  rrs  z  product^  that  mnst  hare  more  faidrogen  and  Ic 
oxigeti  thiin  alcohol*. 
Residuum  from  The  residuum  of  the  miiture  of  sulphuric  ack!  with  al- 
cohol  Iiolds  in  suspension,  after  the  ethcreous  llnid  is  sepa. 
rat^^d,  a  bituminous  or  rchinous  matter  f  greatJv  foadcd  \fith 
carbon.  It  will  be  asked,  no  doubt,  how  it  in  pofstblCi 
that  i?tlitT  should  contain  more  carbuu  than  alcohol,  sinre 
the  latter  has  let  fall  a  portion  of  this  element  in  lis  comer* 
»ion  into  ether.  But  it  must  be  remcmljeredj  that  thb  re 
siduum  rontalns  likeuiso  oxigen  and  hidroj^en,  Mhich  ap 
found  either  in  the  bituminous  substanrp  or  in  the  stAip 
water;  and  that,  if  this  oxigen  and  hidrogcn  be  taken  from 
the  alcohol  in  larger  proportion  than  the  carbon,  the  latterj 
must  iiredorainatc  in  the  ether*  ^ 

To  judiije  whether  my  analyses  lead  to  this  concliLsion,  I 
ha?e  examined  what  quantify  of  ether  a  determinate  Hcig 


i 


Two  p^Tli  of 

jJt'uhol  yit'frj 
on«  of  uthcf • 


flop,  alcohol. 


of  alcohol  would  produce ;   and  f  found  by  approxiniation|l 
that  two   parts   of  alcohol,   if  wholly   decompust'd,   would 
give  oue  of  rcctilied   ether.     1    obtained  iliis  result  by  tli 
following  operations, 

A  hundred   parts    of  common  spirit  of  wine  of  the  sp< 


no  water,  and  ^lf^^  gravity  of  0*845,  and  containing  80  parts  of  perfc 
s»t: id,  produced  alcohol  with  50  of  water,  produced,  hy  mixture  i^ttb 
^0  of  impurt;  {^qoal  ueii^ht  of  sulphuric  acid,  GO  parts  of  clheTcous  llun 
not  rectified,  by  stopping;  the  distillation  at  the  nioment_ 
when  the  sulphurous  smell  is  decidedly  pcrceiied,  and  tl 
oil  besTins  to  appear.  I  actually  collected  oulv'-S^  ports 
the  etiicreous  thrid,  but  I  found,  from  thi'  ditlercnce  in  tl 
weight  of  the  retort^  that  eonlained  the  spirit  of  wiue  ani 
^tilphurlr  acid,  taken  before  and  after  the  distillation,  thj 
(>0  [larts  had  been  produced.  It  is  wdl  ktiown,  that  a  c^ 
tain  quantity  of  ether  always  flies  off  in  viipmir  during  fh 
process,  the  weight  of  which  cotild  not  \w  found  in 
other  way.  In  the  following  operations  I  cnniinucd  to  e 
timatc  the  weight  of  the  product  by  that  of  the  residuum. 

*  Statit^ue  Chimiquc^  vol.  ii»  p.  53 1  and  (Villi)Miiig. 
f  ISfti,  and  Troust,   Mfmosrei  dcs  Savaiib  dtrangers*  Ir^til 
Bttt^  vol.  I. 
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The  5S  parts  of  efhcreous  fluid,  which   I  suppose  equal '^^* '5<=^c'* 
iOO,  were  mixed  with   J iqukl  potash^  and  by  llic  known 
focesses  of  rectification  atfordedme  25-^5  parls  of  ether. 
The  residuum  of  this  rectification,    which  must  be  equal  R^idtjum 
ijS4'75  parts,  was  separated  from  the   potash  by  distilla-^^^^'*^^  ^^^'^ 
ion.     It  wafi  miijcible  with  water  in  any  proportion,  and 
lad  nearly  the   specific  g^rairity  of  common  spirit  of  wine, 
mixed  it  with   an  equal  weight  of  sulphuric  acid,  and  it 
produced  23-23   parts  of  ethereous  liuidj    whkljj    having 
mm  mixed  with  potash  and  rectified,  yielded  10* J  parts  of 
•titer. 

The  alcoholic  residuum  of  this  rectification  was  separated  and  aAerward 
Irooi  the  potash,  and  mixed  for  the  third  time  with  sulphu-  '^^" 
Ktc  acid.     This  afi'orded  3-^  parts  of  recLilied  ether.     The 
K)  parts  of  perfect  alcohol  therefore  produced  in  all  these  In  all  38»75  of 
ons  23*25 +  10*3  +  3-2  — 38  75    parts  of  ether,    ^r  **''^*^  *'^*''' 
half  the  weight  of  the  alcohol  employed.     Ten  parts 
water  did  not  entirely  dissolve  one  of  ihh  ether.     Its 
ic  gravity  was  equal  to  0'735  at  16^  R,    [68^  F.],     I 
not  wash  it  with  water,  hut  it  would  certainly  have  been 
iflbter,  if  I  could  have  obtained  the  specific  gravity  of  that 
hich  was  volatilized,     I  hare  taken  no  account  of  a  smalt 
antity  of  spirit  of  wine,  which,  according  to  the  obser* 
Ition  of  Proust,  always  remains  mingled  with  the  sulphu^ 
acid  after  the  first  separation   of  the  ether.     I  do  not 
ilnk  therefore  I  shall  be  far  from  the  truth,  if  I  say,  that 
DO  parts  of  perfect  alcohol  produce  by  their  complete  de- 
nposition  100  parts  of  ether  uf  a  density  equal  to  0*717 
10*  R.  [68«  F.]. 

If  we  take  the  diflference  between  200  parts  of  aleohol  Elements  left 
id  100  of  the  ether  produced  from  it,  reducing  the  two  ^^^^^^^^^^^p*^ 
f  Kids  to  their  uitimate  elements,  we  shall  have  a  remainder  ration  of  the 
|ttal  to  100  partSy  which,  setting  aside  the  sulphuric  acid,  **"^'^* 
press  the  elements;  left  by  the  alcohol  after  the  separatiou 
the  ether  ^  and  which  include 

Carbon  •  -  *  2S 
Oxigen  .  .  *  57 
riidrogen  .         •  S 


Nitrogen 


This 
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Not  a  perf«fcl 
sepamtinii  of 
the  products. 


The  result  ap- 
proximations 
merely, 


fOMfOflTIOM    O^   SULPIttmiC  ETUCfl. 

This  rcjsidiiuni  then  must  contain  a  considerabie  quanllff 
of  rarbon,  though  the  fthcr  is  mort*  loaded  with  it  than  ihi? 
alcohtiK  It  \%\U  no  doubt  he  remarked,  that  this  residuum 
contains  oxigrn  and  hidrogen  nearly  in  the  proportions  that 
constitute  water,  or  in  that  of  7  to  1.  We  must  admif 
therefore,  that  100  parts  of  ether  are  nearlj  equal  to  200 
parts  of  alcohol,  minus  28  parts  of  carbon,  anil  65  of 
water,  the  formation  of  which  has  been  occasioned  by  the 
sulphuric  acid. 

♦  The  black  substance  precipitated  from  the  alcohol  is  not, 
as  has  been  said,  pure  carbon :  nor  docs  it  appear,  that  the 
Jtquid  formed  with  the  elements  of  alcohol  by  the  sulpburic 
acid  is  pure  water.  An  imperfect  separation  of  products 
takes  place  here,  as  in  all  decompositions  effected  between 
subfitanccs  that  have  a  rery  movable  constitutiois,  a«id  litl 
disposition  to  solidity. 

In  this  paper   I    h a? e  attained  nothing  farther  than  ap 
proxiina lions,    but  in  researches  of  so  difHcult  a  nature 
these  results  are  the  only  ones  wc  ran  expect.     They  can 
not  acquire  great  precibiaii,    but  by  repeated  analyses  su 
ce&sifcly  improTcd. 


Experiment  to 
asceitain  that 
of  echet* 


Nate  w«  the  Vajtour  of  Eiher^  $  VII,  p,  327. 

gravity      1"  a  paper  read  to  the  Society  of  Natural  History  mil 

^  *'**     Philosopli)  at  Geneva,  December,   1804,   I  gave  the  parti 

entars  of  an  experiment  made  for  the  purpose  of  ascertain 

ing  direct])  ibt-  specific  gravity  of  the  clastic  vapour  of  ethc 

in  Tacuo*     The  conrhisious  drawn  by  de  Laplace  from 

obscrTations  of  Watt,  my  father,   and  Gay^Lnssac,  shoil 

decidedly,  that  the  elastic  vapour  of  water  is  found  in  tbd 

.     same  quantity  hi  vacuo  and  in  the  air  at  the   same  tem|i 

ature;  but  we  cannot  apply  the  same  law  to  ether, 

hy  analogy,   or  very  intlirect  experiments.     (See  the  exp 

rimcnts  uf  Mr*  Dalton  on  the  evaporation  oi  ether.     Mto 

Chester  Memoirs,  vol.  V,  or  our  Journal,  vol,  VI,  p*  %6fi*t 

I   procured  a  niatras,   the  body  of  which  contained 
cubic   inches^    and   the   cylindrical  neck  of  which  was 
inches  long,  and  about  three  lines  in  diameter.     On 
neck  I  measun-d   otf  a  l-'ugth   of  about  two   inches,  aall 
weighted  the  quantity  of  ethar  requisite  to  Ml   this  leugth 


coifpasiTfO?»  OP  suLPirrnic  rrnnn. 
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The  matras  was  iillf^d  with  mercury^  ctrept  a  space  equal  (o  1 

that  of  the  small  rolunm,   tint  had  been  measured,  and  this  ^^M 

was  tilled  with  ether.     1  then   ct«j^iil  for  an  instant  the  on-  ^^B 

ftce  of  the  matras,  and  inverted  it  in  a  basin  of  fnercury^  ^^M 

under  which  T   opened  it.     Thus  the  matras  became  a  kind  ^^M 

of  imperfect  barometer,   terminating  above  in  a  hollow  ball  ^^M 

loid  of  aifi  but  filled  with  the  vapour  of  ether*     The  length  ^^M 

of  the  column  of  ether,    previously  measured,    was  dimi-  ^^M 

aj^hed  above  a  third  by  the  foi  tnt^lion  of  the  vnpoitr  I  have  ^^U 

meittionci].     This  diminution  reduced  to  weigh tj  and  com-  ^^M 

pared  with  the  capacity  of  ihc  body  of  the  maLras,  gave  me  ^^H 

the  bnik  and  weight  of  the  va;>onr   of  ether  in  vacuo,  and  ^H 

proved,   that  they  were  equal,   at  least  as  far  as  could  be  ex-  ^| 

(»ect43d  in  an  experiment  ou  30  cubic  inches,  to  the  bulk  and  ^^M 

Wflglit  of  this  vapour  in  afmo'^jihcric  air,  in  nitrogen  gas,  ^^M 

lod  ID  bidro^en  gait.     The  vapour   of  alcohol  is  too  light,  ^^M 

luaflbrd  sufficiently  decided  results  by  this  process.  ^^H 

I       In  this  experiment  there  are  some  precautions  to  be  taken,  Necj^^^an  pre- 

■h  which  however  there  is  no  difliculty,   Ist,   to  cYpel  from  *^*"'*^"*'  j 

Vtte  sorface  of  the  mercury  contained   in  the  barometer  a  ^j 

I  noall  quantity  of  liquid  ether,   \vhich  lodges  between  the  '  ^H 

■Vercory  and  the  inside  of  the  neck  whcu   the  matras  is  in*  ^^M 

^perted.     This  may  be  e0Vcted  by  surruimdirig  it  with  a  cloth  ^^M 

Bianii  enough  to   reduce  this  ether  into  elastic  vapour* —  ^^M 

HUiy,  it  is  necessary  to  estimate  by  a  comparative  experu  ^^M 

^leiit,  made  at  the  same  time  and  in  the  same  place,  with  a  ^^| 

Bnttai  of  equal  size,  the  weight  of  the  tjquid  ether  that  ad-  ^^^M 

Rkefes  in  small  quantity  to  the  inside  of  the  body  fdled  with  ^^| 

L  fipoor.       3dly,  in   stopping  the  matrag   to  invert  it,  the  ^H 

Bitoppte  must  not  touch  the  ether.     1  avoided  this  source  of  ^^M 

Berrour,   byiLiing  in  the  neck  of  the  matras,  near  its  orifice,  ^^M 

Hi  tube  closed  at  the  bottom^  and  OHed  with   the  ether  in^  ^H 

BlM>ded  for  this  experiment, 

"     I  found  thus,  that  a  cubic  foot  void  of  air,  or  filled  with  ^qi.  of  ether 
iir,  could  contain,  at  a  temperature  «f  18^  R.  [72*5^  F.],  ^J' f ^^bkflot. 
about  two  ounces  of  invisible  ether  in  the  state  of  gas.    The 
eitraordinary  weight  of  this  vapour  instructs  u<j  how  much 
ether  is  lost,  by  employing  large  vessels  or  globes  passing 
one  into  another,  fur  the  purpose  of  condensers  and  re* 
^jtoQei^  in  distilling  this  Dutd. 
^^B  A  know* 
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Specific  (rnivity      A  knowledge  of  tlic  %pec\hc  graTity  of  vapours  may  far- 

fords* useful^    iiish  consiilerable  reitourccs  in    chemical  aiialjses.     By  the 

lUu.  help  of  this  datum,  ami  defonatiiig  a  few  cubic  inches  of 

the  ?apour  of  etlicr  with  oxigcn  gas,  I  was  able  to  detcr- 

mmc  with  more  precision  the  proportions  of  oxigeOj  hidro- 

gen,   and  carbon  m  ether,  than  by  burning  two  ounces  oi 

this  liquor  in  a  red  hot  tube.     I  obtained  results  nearly  as 

accurate  with  the  vapour  of  alcohol. 

Vapour  of  eiher      x^e  vaponr  of  ether  may  be  employed  with  as  little  ex- 

emploYcd  to  as-  ^  *  .  .  , 

certaiji  its  affi-    pense  for  determining  the  aHinlties  of  this  fluid  io  diiferf'nt 

nitiA  lo  pitch,  substances.  1  introduced  orer  mercury  12  grains  of 
pounded  pitch  into  20  measures  of  atmospheric  air  dilated  by 
the  rapour  of  ether,  which  consisted  of  10  measures  of  air 
previous  to  its  dilatation.  The  20  measures  occupied  a  co* 
lumn  6  Inches  high,  and  6  lines  in  diameter;  and  were  ro> 
duccd  to  eleven  measures  by  the  presence  of  the  dry  pitch, 
which  became  scmitiniti  in  thus  condensing  almost  the  whole 
of  the  cthercons  vapour.  | 

*ii«tt  I   obtained  a   somewhat  less  condensation  with  12  grain^ 

of  suet^  20  measures   being  reduced  only  to  IS,     The  suet 
was  softened. 

India  nibber»  Twelve  grains  of  caoutchouc^  very  minutely  divided,  rc^ 
duced  20  measures  to  15. 

camphor.  Twelve  grains  of  camphor  reduced  20  measures  I 

The  camphor  was  moistened. 

wtx,  TwclTe  grains  of  yellow  wax  reduced  20  measures  to  '. 

he.  The  rapour  had  very  little  action  on  gum  lac,   12 

of  this  only  reducing  20  measures  to  16. 

uid  ttugacAntb.  A  similar  quantify  of  gum  tragacanth  produced  a  coiu 
dcnsation  too  small  to  be  measured. 


i  to  111 
to]« 


Specific  gravity      The  knowledge  of  the  specific  gravities  of  the  rapour  ol 

Sie^d!r«crrai?o  ^^^^''j   ^^  alcohol,   and  of  ether,  may  give  us  an  idea  ol 

of  the  TobtUitw  the  Jaw,  which  the  gravities  of  vapours  follow  in  proportioii 

res  producuiit"*  ^**  ^^^  volatility  of  the  liquids  from  which  they  arise.  Wan 

tbwn.  ata  given  tempcralnre  is  less  evaporalde  than  alcohol,  m 

alcohol  than  ether.     The  elastic  vapour  of  water  is  HgHtei 

than  that  of  alcohol ;   und  the  vapour  of  alcohol  is  lighte] 

than  that  of  ether.     The  specific  gravity  of  elastic  vapour 

th€« 


J 
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fbeO)  at  equd  temperatures^  appears  to  he  in  the  ratio  of 
the  Tolatility  of  the  liquors  that  furnii^h  tbcui.  The  most 
Tolatile  bodies  are  those,  which,  in  similar  circumstances, 
produce  the  heaviest  elastic  vapours. 

ObserratioQs  made  by  several  natural  philosophers  indf.  Gooses  m in  nnn 
ate,  that  gasses  of  different  natures  mbt  yniformly,  and^*'''"'^  ^'ilJ*^'^.^ 

*  ,  ,  ,  ,  "  '  regard  to  §pea- 

llo  not  arrange  themselves  according  to  the  natural  order  of  fie  gravity. 
their  difi'eretit  specific  gravities:  but  if  this  ob^^crvatioii 
were  uDfounded,  if  the  vapours  that  emanate  from  the  ter- 
fntrial  globe  arranged  themselves  in  the  order  of  their  gra* 
titles,  those  that  belong  to  the  lea^st  volatile  bodies^  as  thts 
earths  and  metals,  would  be  those  that  would  occupy  the 
lighest  strata  of  our  atmosphere,  supposing  its  temperature 
VQiforro. 


II. 

haaripHon  of  an  improved  Ship^s  Si  ore  ^  b^  Mr,  Joseph 
CoLLiEB,  No*  II J  CroKn  Street^  S^koK 

SIR, 

1  HEREWITH  send  you  a  model  of  an  improved  ship 
itore,  which  may  also  be  employed  in  drj^ing  houses,  &c*, 
with  more  safety  than  those  in  present  use. 

I  submit  it  to  the  inspection  of  the  members  of  the  So- 
d«ty,  who,  I  make  no  doubt,  will  see  its  advantages,  and 
Iffl,  Sir, 

Your  bumble  Servant, 

JOSEPH  COLLIER. 

P,S*  The  expense  of  one  tweWe  inches  diameter  will  be 
ibottt  eight  pounds. 

Fig^l^  Plate  IKy  represents  the  store,  with  the  front  Doc riptton  of 
partly  closed  by  the  circular  slide  A^   which  is  moYcd   from  *  ***'^*'  ******* 
the  back  by  the  brass  handle  B*     C  a  movable  pTate  attached 
to  the  slide  A^  now  supported  by  the  latch  catching  a  pin,     " 

•  Transactions  of  the  Society  of  Arts,  vol.  xxv,  p.  ff3.    Fifteen 
were  voted  to  Mr,  CoUier  for  this  mvention, 
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The  machine 
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by  wbkh  means  it  acb  as  a  blower  to  Cdusc  the  fire  to  burn 
more  briskly,  but  wbich  slides  down  aho  to  shut  the  0re  op. 

D  another  plate,  now  hanging  on  its  latch,  but  wbich 
can  be  let  down  to  shut  up  the  ash  pit  or  dish  /,  which  can 
be  drawn  out  when  the  side  facings  FF  s^te  pulled  up.  G 
a  circular  ptate  or  cap,  which  slides  so  aat  to  shut  th&  chim* 
ncy  up  close. 

Fig.  2,  The  bod  J  of  the  ftove  with  the  slider  A  roored 
round  to  the  back^  and  thus  leating  the  fireplace  com. 
plctely  open. 

Fig,  3j  The  ash-dish  shown  ieparate. 

Fig.  4,  One  of  the  side  facings  taken  out  to  show  the 
figure  //^  which  slides  into  a  hole  oiadc  in  the  corner  of  the 
stoTc  to  hold  it 


in. 

Account  of  a  Fiaaiing  Light  calculated  to  save  the  iJvet  of 
Pcf'sonsy  uho  have  the  Misfortune  to  fait  overboard  in 
the  Night  from  antf  Ship,  Invented  btf  Mr.  Wj«»  SfflP- 
LEY,  Foumler  of  (he  Socit^f^  for  the  Encouragement  qJ 
Arts  J  Manufactures^  ami  Commerce** 

F  I  ^ 

X  HIS  floating  light  consists  of  a  hollow  iresseJ  io  the 
form  of  a  boat,  made  of  finned  iron  plate,  a  b^  Fig*^i 
Plate  IX,  the  joints  of  which  are  carefully  soldered,  so  *J 
to  keep  out  the  water.  The  boat  is  ^7  inches  long,  15  brotd 
iu  the  nuddle,  and  1^  deep,  and  is  suflicient  to  support! 
man  in  the  water.  From  the  gunwale  of  the  boat,  oueaek 
•ide,  projects  a  handle  c  d^  soldered  fast  to  it  for  the  inai 
to  hold  by. 

ef  is  a  metal  ring  connected  with  the  boat  by  four  up* 
right  pieces,  within  which  Is  another  smaller  ring,  turning 
on  pivots,  fastened  to  the  ring  efy  in  the  direction  of  (he 
boat^s  length;  the  Internal  ring  supports  a  small  lantern^  if 
by  an  a3d§  which  passes  through  it,  and  is  pivoted  into  tho 
ring  at  each  end,  in  the  direction  of  the  boaCs  breadth.   By 

*  Transactions  of  the  Society  of  Arts,  to!,  xxv,  p,  94. 

meant 
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tneans  of  these  rings  the  lantern  will  remain  in  a  yertical 
position,  independent  of  llie  boat's  motion. 

On  the  first  alaim  of  a  man  faOing  oTerboard  In  the  its  ipplic»tion, 
night,  the  candle  is  to  be  lighted,  and  the  machine  lowered 
into  the  sea  by  the  rope  ;  if  the  man  should  be  at  a  small 
distance  from  the  ship,  he  may^  by  means  of  the  rope,  be 
ken  on  board  immediitely  on  his  reaching  the  machine, 
if  not^  the  rope  may  be  secured  on  the  iron  rtftl,  to  prevent 
its  unwinding,  and  cast  o6f,  and  the  light  will  direct  the 
man  where  to  find  It,  and  holding  fast  by  the  two  handles 
it  will  support  him  in  the  water. 

Fig,  6)  A,  is  a  rope  ladder,  haring  a  lantern  attached  to 
It,  as  well  to  direct  the  person  in  the  water  to  the  rope  lad* 
der,  as  to  enable  thii  persons  who  lowxr  the  [adder  to  let  \t 
down  till  the  cross-bar  k  reaches  the  water:  /  is  a  book  to 
■Riang  the  floating  light  upon*  Fig.  7^  m^  h  the  reel  for  the 
line,  by  which  the  floating-light  is  to  be  lowered. 

It  is  proposed,  in  order  to  mako  this  float  useful,  that  itTSieUmpil- 
bc  placed   every  night  under  the   care   of  the  officers   ^^  jy  for^fbti^ 
watch;  that  its  lamp  be  frequently  trimmed  and  supp!it:d 
with  fresh  oll^  and  its  wick  moistened  with  oil  of  turpentine^ 
in  order  that  it  may  take  fire  with  the  least  touch  of  a  lamp  Directions  for 
r  candle ;  and  whenever  the  alarm  is  given  of  fkwy  of  the  ^^  ^*' 
lailors  falling  overboard  in  the  nigh^,  the  ofEcer  on  watch 
ay  light  the  lamp  in  the  lantern  belonging  to  the  float  al 
peditiously  as  possible^  and  let  the  float  down  by  a  small 
[p  wound  upon  an  iron  reel^  into  the  water^  till  it  has 
Gated  about  one  second  of  time,  and  the  float  is  a  little 
way  out  of  the  perpendicular  of  the  small  cord.     He  is  then 
to  secure  the  cord  on  the  reel,  to  prevent  its  unwinding,  and 
toss  tt   overboard*     The  reel  will  sink  down,  and  pull  the 
line  almost  perpendicular,  and  thus  it  will  not  be  liable  to 
tntangle  the  person  when  he  swims  to  the  float,  who,  wbetl 
lie  has  got  bold  of  the  handles  of  it,  may  moro  It  very  fast 
which  way  he  will,  only  by  striking  hh  legs  in  the  same 
manner  as  he  docs  when  he  swims;  and  as  the  light  of  the 
lamp  will  be  a  certain  guide  for  the  person  fallen  overboard 
to  find  the  fioat,  so  it  will  also  direct  them  in  the  ship  ta 
£nd  tbt  man  and  float :  And  when  the  ship  has  tacked  about, 
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and  is  come  to  the  float,  then  the  following  method  is  pro* 
posed  to  take  up  the  man  and  II oat  into  the  ship  :  rli,  A 
Ian  tern,  with  a  rope  ladder,  may  be  let  down  hy  a  cord 
from  the  ship,  till  a  cross-bar  below  the  lantern  tonches 
the  water,  which  may  be  seen  by  them  in  the  ship  by  means 
©f  the  light  from  tke  bottom  <if  the  Jantem ;  and  thus  the 
jnan  in  the  water  may  lay  hold  of  the  cross- bar,  and  ^x 
ilia  feet  on  one  of  the  stops  of  the  rope  ladder,  ami  he  may 
ilten  lay  hold  of  the  iron  bar  or  handle  of  the  float  with  one 
hand,  and  hang  It  on  the  hook  of  (he  rope,  above  the  cross 
bar;  vvhich  being  done^  the  man  and  float  may  be  both 
lafcly  liftcfti  into  the  ship. 


Reidf  contn- 
vuice  to  keep 
a  persotn  lAoat 
thai  caniioi 

iwim. 


This  ingenious  and  humane  contriTance  was  presented  to 
the  Society  by  Mr,  Shipley  in  1776,  and  the  siliex  mcdal^ 
with  a  letter  of  thanks,  was  voted  to  htm.  The  machine 
has  been  preserved  In  tbdr  repository,  but  as  they  consider 
it  to  b€  not  sufficiently  known,  they  hare  publiiihed  the  pre- 
ceding account  in  their  Transactions  for  last  year,  I  re- 
member observing,  in  the  time  of  the  American  war,  that 
icveral  of  onr  ships  kept  a  small  hull  of  a  vessel  lashed  to 
*lic  rails  of  their  stern  gallery,  or  their  faffercl,  ready  to 
cut  away  the  moment  a  man  fell  overboard.  This  hull  had 
a  single  mast,  with  a  red  Oag,  thai  the  waves  might  oot 
conceal  it  from  the  sight  of  the  man  in  the  water  ;  and  was 
of  course  much  preferable  to  the  common  resource,  a  hen- 
coop, or  a  grating*  Such  a  Hag  might  very  easily  be  added 
to  Mr.  Shipley's  floating  light,  for  use  in  the  day, 

'While  on  this  subject  it  may  not  be  amiss  to  notice  the 
coutrirance}  1  believe  of  the  late  admiral  Locker^  by  means 
of  which  a  person  who  cannot  swim  may  as&bt  another  m 
danger  of  drowning,  ami  at  least  keep  liim  afloat,  till  far- 
ther help  can  be  obtaineii  If  a  man  tie  up  bb  bat  in  a 
handkerchief^  with  the  knots  meeting  in  the  centre  of  Ifet 
opening  of  the  crown,  he  may  go  into  the  watvr  safely  1^ 
assist  another^  holding  the  knots  in  one  hand  90  as  to  i 
tiie  hat  upright;  for  the  air  ta  the  crown  of  the  k^t,  wl 
held  in  this  position^  will  be  sufficient  to  keep  two  j 
from  fitnkiug. 

IV. 
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IV. 

Jn  Essajf  on  the  Sugar  of  Grapes;  Bj/  Professor  Peoust. 

Condtidcd  fr&m  page  316, 

XxFTER  obaervingj  that  sugar  is  become  an  indispensable  Jft^i«  ^"ipo^u- 
article  of  ctmsiimptionj   Professor   Proust  expatiates  on  the  ^^j.,,^  ^^f^p.,^ 
necessify  of  fmiling  a  subslitute  for  that  of  ihc  West  Indios,  iHatof  the 
should  their  intercourse  with  Spain,  FrancCj  and  other  con- f^^J,|j^^tJ^ 
tinentaj  countries  be  cutoff;  and  for  this  purpose  he  recom- 
mends the  sugar  from  grapes.      This  he    confesses  is  oot 
precisely  the  same  with  that  of  the  cane,  but  nmy  very  well 
supply  its  place.      Without   being  refined  it  will  answer 
every  purpose^  in  which  colour  is  no  object,  as  for  sweet- 
ening cofTec,  chocolate,  or  dishes  made  of  mi  Ik,  in  phar- 
fliaceutical  preparations,  kc. 

When  refined,  says  Professor  Proust,  it  Is  perfectly  white.  Its  qualities. 
but  wit!  not  acquire  the  solidity  of  that  of  the  cane,  on 
arcount  of  its  granular  and  porous  crystallization  ;  so  that 
it  cannot  be  made  into  loaf  sugar,  unless  the  art  of  itiQ 
^ngar-baker  furnish  him  with  resources,  which  I  haye 
no  room  to  expect  from  the  trials  I  have  made. 

Its  sweetness  is  eridently  inferior  to  that  of  the  sugar 
from  the  cane,  so  that  it  must  be  used  in  larger  quantit}^ ; 
and  it  is  not  so  readily  soluble.  It  dissotres  etjtirely  iit 
spirit  of  wine;  but  it  separates  from  it  much  sooner   than 

liat  of  the  cane,    and  always    in    tuberculous^    granular 
prystalsj  in  which  no  determinate  arrangement  of  parts  can 
perceived* 

Presuming,  that  a  comparison  of   the  juice    of  green  Contents  of  tUt  i 
ipi»  with  that  of  the  perfectly  ripe  fruit  will  not  be  nn.  '^""^*'  J"^*"'*' 

fitercsting,    I   shall   first  gii^  a  sketch   of  the  results    I 
obtained   by  analysing  it.     In  it  are  found,   1,  tartar;  2, 

ulpbate  of  potash;  3,  sulphate  of  lime  j  4,  citric  acid  in 

bundancc;  5,  malic  acid  a  very  little;  6,  extractive  matter; 
Ind^  7,  water. 

The  citric  acid  is  the  chief  base  of  thi*  juice.  It  con-  Would  furn«h 
tains  neither  ^\\m  nor  saccharine  matter  :  and  in  those  years  ^*^'**°^  Icioott*. 
when  the  dcaruoss  of  lemons  does  not  allow  us  to  extract 

their 
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their  acid  In  Schcclc's  mode,  the  juice  of  unripe  grape 

may  be  employed  for  the  purpose  with  more  adrantage  than 

Itas  b«ctn  supposed. 

Thi«  conirerted      B  it  the  warmth  of  the  weather  nromofes  the  maturity  of 
into  f u|ar  ma    .^,     ^    ,  i.        .     .  . .  ,       ,         .  * 

^mo^  thiM  juice;    the  citric   acid  gradually  disappears,   so   that 

scarcely  any  traces  of  it  can  be  discovered  in  the  ripe  grape; 
and  the  products  that  occupy  its  place  are  the  two  spcciei 
of  sugar  mixed  with  a  little  gum.  The  cTaboration  of  the 
juice  therefore  consists  in  transforming  this  acid  into  gummy 
and  Baccharine  products,  in  pruportioa  as  the  fruit  ap, 
proaches  maturity. 

The  elements  of  the  citric  arid  da  not  differ  from  those  of 
^7  parting  with  sugar  and  gum,  as  has  been  discoTercd ;  but,  since  analysis 
oxifica.  j,^^  found  likewise^  that  it  contains  oxigen,  or  the  acidify- 

ing principle,  in  more  abundance  than  the  nutritious  pro- 
ducts that  assume  its  place,  does  this  acid,  during  the 
ripening,  merely  lasc  a  part  of  its  oxigen,  so  as  to  ap. 
proach  nearer  their  nature?  or  does  it  raise  itself  to  the 
flr  mequmng  same  point  by  acquiring  a  larger  proportioti  of  carbon? 
**'^"^  This  admirable  metamorphosis  passes  before  our  eyes  every 

year,  yet  nature  has  covered  it  with  a  veil  impenetrable  to 
them.     To  return  to  the  fruit  of  the  ripe  grape. 
Osntcnti  of  the      This  juice,  at  it  floirs  from  the  fruit  in   the  press,  con- 
np«  juice*         tains  substances  of  two  It  in  ds,  some  simply  mixed,  others 
In   solution.     The  parts  mixed   arc,  lirst,  the    tibrous  atid 
calcareous  pulp,  which   composes   the  organization  of  the 
berry  j  and,  secondly,   a  portion    of  the  fccula,  which  we 
L  call  glutinous,  on  account  of  its  resemblance  to  the  animal- 

^^  i£ed  substance  of  cheese  termed  gluten. 

^H  These  two  substances,  if  diluted,  may  be  separated   by 

^K  the  filtration  of  the  juice,  though  im perfectly,  on  accouut 

^H  of  its  viscosity,  and  their  tenaciousness,  which  choak   up 

^H  the  filter.     But  they  may  be  separated  much  Letter  by  heaU 

^V  ing  the  juice  to  ebullition,  because  they  coagulate,  and  rise 

^m  to    the   surface.      When  scummed,    and  strained   through 

^B  flannel,  the  substances  remaining  dissolved   in  the  danfied 

^V  juice  are, 

^^^B  1,  A  portion  of  fecnla;  %  cr)sta1lizable  sugar  ;   S,  sugar 

^^^V  i>ot  cry&t^illizable  ;   4,  gum;    5,  extractive   matten    either 

^V  white,  or  tinged  red,  according  to  the  species  of  grape. 
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When  tlic  jiuce  of  grapes  is  boiled  down  ai  far  as  can  lu  rob* 
ht  done  without  danger  of  altering  its  quaiUieSj   it  affords  a  i 

rob,  the  quantity  of  which  h  proportional  to  the  saccharine  ^H 

quality  of  the  grape,  and  Taries  from  IS  to  3i|  per  cent.  ^M 

It  IS  diiBcult  howcTer  to  aroid  some  degree  of  empjreuma,  ^M 

particularfy  if  the  juice  be  acidulous.     This  alteration  di*  ^H 

ininishes  the  quality  of  fermenting  in  tlie  rob  redissolred  in  ^H 

water,    though  without   annihilating  it,    as   Beccher  had  ^H 

concluded  frora  his  experiments.     The  liquid  swgar  of  the  ^H 

cane  too^  as  Duthrone  informs  us,  is  much  sooner  altered  ^H 

by  boiling  than  the  solid  sugar.  ^M 

The  rob  boiled  down  to  a  certain  point  crystallizes  in  a  Crysulli^efcM 
abort  time.     It  congeals  into  a  spongy  mass^  more  or  lest  ^M 

moistened  with  a  &irup,  that  has  a  tendency  to  drala  off.  ^M 

Its  crystals,  when  drained,  arc  a  mLttiire  of  tartar  and  cry-  ^M 

Atallizable  sugar.     It  was  this   product,  extracted  from  the  ^H 

muscat  grape  of  Fuencarrar,   which,  after   having  under-  *^| 

gone  a  few  purifications,  led  me^  instructed  as  I  was   by  ^H 

Du throne's  excellent  work  on  sugar,  to  treat  the  juice  ef  ^M 

grapes  like  that  of  the  sugar-cane,  ^H 

As  the  juice  contains  acids,  that  hinder  the  eiLtractioo  of  Mode  of  nc*" 
the  sugar,  the  first  step  is  to  free  it  from  these.  After  the  ^^^^'''^K  ^* 
must  has  been  scummed,  and  while  it  is  nearly  boiling,  a 
Uiifium  of  wood  ashes  is  to  be  added  by  little  and  little,  as 
Umg  as  any  cflenrescence  takts  place*  The  acids  may  b« 
known  to  be  saturated  by  tasting  the  liquor,  which  will 
tl^&  haTC  only  a  saccharine  taite.  It  is  then  to  be  boiled 
hwn  to  about  half,  and  left  to  cool  In  vats^  or  even  In  the 
copper  boilers,  for  there  is  no  danger  of  rerdtgrease  as  In  mn^m 

preparing  the  rob*  While  it  thus  stands,  the  tartar  and 
tUric  acid,  if  there  were  anyi  being  converted  into  salts  of 
iliicult  solution,  subside  with  the  excess  of  the  ashes,  and 
^  lulphate  of  lime  that  was   in  the  juice  of  the  grape.  ' 

The  malic  acid^  conTerted  into  malate  of  lime,  remains  in 
tbe  liquor  in  consequence  of  its  great  solublltty. 

Tltc  must  prepared  in  this  way  indicates  S$^  or  36 '^  on  ^ot  to  be  boiled 
(k€  iieometcr.     If  it  were  boiled  down   beyond  this,  the '^°  "*^*^^' 
••bnquent  clarification  would  not  be  so  easy,  on  account  Claiificatiau. 
^  iti  thickness.     It  is  then  to  be  beaten  up  with  whifes   of 
HCI  or  balloclu  bloody   hcatt^,    scummed^  filtered,  and 

builed 
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For  this  it 

fhoutd  not  be 
too  much 


boik^  down  to  (he  cnnsUtence  of  a  lirnp,  whick  loaV  he 
more  or  less  thick,  according  to  the  use  for  which  it  is  in* 
tended.  This  roh,  ducted  of  its  principal  acids,  answers 
as  we  see  to  (he  first  product  of  the  cane,  saturated  and 
boiled  down  to  the  poitit  at  which  it  takes  the  name  of 
mti^coTado. 
''Must  boile^l  When  the  must  has  been  thus  prepared,   it  affords  us  % 

dowT>  hAs  a      coloured  iirop,  though  extracted  from  white  grapes-     Its 
sJtght  acrimony,  i»      l 

and  in  a  tittle  taste  ts  sweet  and  pleasant ;  but  if  as  much  as  a  spoonful  be 
lime  becomes  g^allowed^  it  affects  the  throat  with  that  slight  impression 
of  acrimony,  which  is  experienced  from  yellow  honey.  It 
condenses  in  eight,  fifteen,  or  twenty  days^  mose  or  less, 
according  to  the  degree  to  which  it  is  boiJed  down,  into  a 
yellow,  granutar  mass,  of  sufficient  consistency  to  be 
pressed  into  pots,  without  flovi  ing  out  if  they  be  set  upside 
down.  The  sirup  that  has  not  been  most  boiled  is  the  first 
to  become  solid.  The  sugar  of  grapes  appeal rs  to  require  a 
certain  quantity  of  water  for  its  crystallization,  as  it  is  not 
found  in  sirup  too  much  boiled.  Hence  this  is  longer  before 
it  becomes  soKd,  but  then  it  acquires  a  consistency  more 
convenient  for  carriage.  Lastly,  in  this  state  the  musoO'^ 
Tadfj  of  grapes  has  the  consvistency,  colon r,  and  appear- 
ance of  that  of  the  sugar-cane*  A  vessel  that  contains  but 
sixteen  pounds  of  water  will  hold  twenty  6ye  of  this  stigar, 
£o  that  its  specific  grarity  is  to  that  of  w  ater  ratlicr  more 
than  as  three  to  two. 

If  muscovado  of  the  grape  be  compared  with  that  of  the 
graL'ecompafedgngar.cane^  we  find,  that  the  latter  adds  to  a  slight  bitter* 
ncss  a   peculiar   arotna,    the   character   of  which  is   ^esj 
striking  in   rum :  while  thai  of  the  grape  has  no  sensible 
aroma,  being  a  sugar  with  a  flavour  of  roasted  fruit.  Thii 
taste,   as  well  as  its  colour,  is  owing  to   the  concentrated  m 
^^xtractite  matter  ;  which   has  the  common   property  of  iti  ^ 
genus,  that  of  becoming  darker  coloured,  both  by  simple 
exposure  to  the  air,  from  which  it  attracts  some  principle, 
and  by  being  heated.     It   is   this  that  gives  ihe  mnscovada 
of  the  grape  its  oraueje   ciiloiir  ;  an   vlXcci  similar  to  whicliJ 
is  produced  in  the  sugar  of  the  cane,  the  juice  of  which  if' 
nearly  colourless.     If  the  muscovado  of  the  grape  be  di- 
luted with  a  (juantity  of  water  equal  ta  what  it  has  lost,  we 
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btalii  a  regenerated  must  far  darker  colourci]  than  the 
resh :  but  it  is  to  be  observed,  that  the  latter,  if  a  con- 
iderable  surface  of  it  be  exposed  to  tho  air,  soon  acc|utres 
\  similar  tint.  These  eflecLs  are  peculiar  to  the  extractive 
j>niiciple«  the  saccharine  and  gummy  being  iususccptihJe 
l>f  it.  Hence  it  follows,  that  the  change  it  experiences 
From  these  causes  united  must  extend  to  muscoTado.^  atui 
communirate  to  it^  as  to  all  roasted  fruits,  more  taste  ati4  i 

colenr.     The  following  is  the  proportion  of  the  products 

(ered  in  this  muscovado  by  analysl^s. 
lb.    02. 
Crystal  Hz  able  sugar         «         -     75  Its  compopeoi 

Fluid  sugar         •         -         •         24     7  ^'^**' 

100  I 

The  quantity  of  extractive  nvatter  could  not  be  estimated^  A  liiUe  extnoM 
kt  it  must  be  Tery  little,  since  the  me  lasses,  not  withstand-  | 

iiig  its  colour,  is  perfectly  transparent. 

To  discover  the  proportion  of  the  two  sugars  I  employed  Pmponions  of 
f^e  following  means.     1   set  to  drain  heap«  of  muscovado,  ^^gari.  i 

traporated  to  such  a  point  as  experience  had  taught  me  was  J 

moflt  favourable  for   the  separation  of  the  sirup^  nr  lluid  1 

lapr.     The  latter,  collected  and  kept  some  time  sec u red  I 

»^aiast  evaporation,    has   stiM   let  fall   pulvernlent   sugar,  I 

|tnd  in  tttch  a  quantity,  that,  from  many  experiments  of  I 

thh  kin'!,   I  am  persuaded  the  crystallijable  sugar  is  more  I 

Ibn  seven   eighths  of  the   muscovado*      Notwithstanding  I 

tlus,  I  have  not  thought  proper  to  set  it  down  above  at  j 

more  than  three  fourths;  and  this  I  mention,  that  more 
confidence  than  It  deserves  may  not  be  placed  in  a  process 
that  could  not  possibly  be  accurate.  i 

I      But  it  is  not  thus  with  its  other  component  parl^,  the  gum  Thpcnm  s^ 
and  the  malate.     If  to  a  hundred  parts  of  muscovado  re-  P^'^^*'*<^  bj  a^ 
fliicwi  to  the  state  of  a  thin   sirup    alcohol    be  gradually  and  thm  die    l 
>t)4rd,  the  gum  is.  first  deposited.     The  tin  id  bring  decanted  i"^l*t«'  " 

Olf,  and  moro  alcohol   added,  the  makte  will  fall  down* 
^As  1  have  frequently  repeatctl  this  experiment  wiih  quantities  J 

of  sixteen  hundred  grains,  I  have  reason  to  bt^iieve,  that  Che  I 

|ropartioQ  of  these  is  given  pretty  accurately  ia  the  table.  I 

!  li  I 
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ition  of        ^^  ^^^  alcoholic  solations  of  the  wuscoTadobe  kept  cou 
h« solid  suf-^r  ^ercd  with  a  paper  only,  the  solid  sugar  will  separa  te  fromJ 
I  imperfect.    **  ^Y  crystallization,  but  ncrer  fo  completely  as  to  be  able 
to  calculate  the  quantity,  because  the  fluid  sugar  ret&tns 
good  part.     The  same  thiug,  as  has  been  seen,  takes  placai 
with  honey  thus  treated, 
Oni  of  the  "^^^  ^""^  ^^  *^^  grape  is  without  taste  or  coloar,  and 

»p*.  does  not  differ  ffoiu  what  I  hare  found  in  applejs,  mulber- 

ries, medlars,  apricots,  plums,  Sec.  It  is  one  of  the  nu- 
tritious products  of  regetables,  resembling  gum  arabie. 
Iflfc  of  lime  "The  malatc  of  lime,  we  see,  is  but  in  small  quantity* 
tojurfiG  the  If  the  mixture  of  an  earthy  salt  in  a  substance  intended  for 
food  should  be  thought  an  iuronvcoicncc  by  those,  who  hafo 
no  idea  of  the  composition  of  vegetables,  I  would  obserTO 
to  them,  that  this  salt  ejcists  in  a  great  number  of  fruits, 
particuLirly  the  melyri  and  loTc-appIc;  ih^i  the  «;ulphate  of 
lime  is  found  in  much  larger  quantity  in  most  of  our  p»Ue, 
In  wine,  in  the  waters  we  most  prize  at  Madrid,  in  ieveriU 
fruits,  in  the  apple,  medlar,  quince,  potato,  &(%  witliout  ^ 
having  the  least  effect  on  our  health.  ^ 

r  of  the         As  a  condiment  the  muscoTado  of  the  grape  does  not 

sweet«ns  sweeten  as  much  as  common  sugar,  on  account  of  the  water 

fctlian  the        ^  „,      .       ,  ,         *    /  .     .   ^    .  , 

of  crystallization  it  contains,  and  the  inferior  swectoess  ul 

its  cr)  stall izablc  tiugar.      To  sweeten  a   pint  of  water  ai 

much  as  cusfom  requires,  two  ounces  of  the  sugar  from  the 

cane  are  sufUcient;  but  two  ounces  and  half  of  that  of  the 

grape  arc  necessary ;   and  with  these  proportions  both   Ihe 

solutions  mark  the  same  degree  on  the  ar(H)meter, 

Contaiiit  nci-        ^hc  Solution  of  this  muscoTado  changes  neitJier  tlte  in, 

^Iher  free  acid,    fusion  of  litmus  nor  solution  of  isinglass.     Muriate  of  tin 

precipitates  from  it  the  colouring  principle,'  as  it  does  thai 

of  the  juices  of  the  carrot,  melon,  grape,  sugar-cane,  aud 

all  frmts. 

It  is  Tery  well  adapted  to  milk,  coffee,  and  chocolate; 

which  it  sweetens  agreeably,  without  giving  them  any  par* 

ticular  flavnur,  that  can  be  disliked,  as  yellow  hotkey  dues; 

and  (he  slight  acrimony  mentioned   in   the  beginning  disap* 

pf*ar«,  brrduse  it  is  ooly  the  eSect  of  the  eitractire  matter 

too  much  boiled  down. 
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rbe  mttscoradoes  I  ha?e  examined  wer^  extracted  from  Black  ^r^pet 

I  while   grape,  called  ahiila,  and  the   black,  called  the  ^^^^^"^^^^^^^ 

W^on  grape.      The  fir*it  affoftlcd  twenty-six   per  cent,  ^^rceiy  darker 

I  5«?cond  thirty.     The  latter  is  not  perceptibly  higher  co-  «oI^«^^- 

^t.'d  than  the  other,  as  the  skin  of  the  grape  alone  is  co* 

Ired)   if  care  be  taken  not  to  mix  witli  the  must  the  juice 

Iracted  by  pressing.     It  will  perhaps  excite  surprise,  that 

I  must,  after  being  freed  from  its  acids,  affords  a  quantity  ••• 

^  mtwcoTado  equal  in  weight  to  the  rob:    but  the  reason  of 

i  i%  that  the  tartar,  the  only  arid  that  prexipitates  with 

^lime^  and  a  few   particles  of  calcareous  citrate  and  sul- 

tea^e  found  in  it  but  in  very  small  quantity.     Of  this  Very  littl*  tai*- 
y  judge  by  the  following  result,  though  wc  may  pre- ''^^''^^^^fi^^^ 
ne  there  is  a  little  more  in  the  common  grape  than  in  the 
iKcadlnc.     A  ponnd  of  the  latter  duly  treated  with  spirit 
(wine  does  notalford  more  than  48  grains  of  tartar. 
It  is   not  the  tartarous  acid,  but  the  malic,  that  gives  Their  add  tha 
||>es  their  sharpness:  and  this  too  is  but  in  small  quantity, ™*^'^ 
^  a  pound  of  the  juice  of  the  muscadine  grape  does  not 
^rd  above  40  or  45  grams  of  malate  of  lime.     Now  if 
I  reckon,  that  this  salt  contains  one  third  of  its  weight 
mirth,  it  wltt  follow,  that  a  pound  of  the  fruit  docs  not 
ptatQ  much  above  30  grains  of  acid, 
fence  wc  may  conclude,  that  the  juice  of  the  grape  freed  ^f^P^luif© 
its  tartar,  an  effect  that  raay  be  obtained  by  simply  j^.JJ^^^^  ^*^ 
;  it  dowQ  to  one  third,  is  already  a  muscovado  little  ^'^'^^  almon 
at  from  that  of  the  cane,  which  equally  contains  ma-  ' 

if  no  lime  have  been  employed  in  its  preparation. 
^  the  sugar  of  the  grape  approaches  so  near  that  of  the  jTransparent 

^in  its  qualities,   we  may  understand  why  the  rob  of  the^"^^"i?J  ^™"* 
•  toe  roD» 

iiiie,  dried  and  poured  on  a  marble^  affords  a  trans- 
it lozenge,  without  colour,  pleasant  to  the  taste^  and 
|>ouring  like  barley  sugar:  but  it  has  the  defect  of  soon 
rwisif  moist,  as  the  malic  acid  and  liquid  sugar  occasion 
lo  deliquesce  in  a  short  time. 
It  is  remarkable,  that  the  common  people  have  already  The  art  of  su- 

chcd  very  near  the  art  of  making  grape  *iugar,  in  the  ^^  "i^i'^g 
fptratton  of  their  rob;  but  the  last  step^  that  remained pitiached  by 
tf  ihcm  to  take,  required  a  kind  of  reflection,  for  which  Lhecommoii 
'  cdacation  is  seldom  adapted.     AtArgauda^  near  Ma- 

drid. 
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dmU  and  in  other  places^  to  prepare  their  rob  lli«y 
by  baOiiig  separately  with  a  certaia  quantity  of  UmQ 
juice  of  grapes,  and  that  of  other  fruits  thry  iotcnd  to  ] 
vith  it.     Thus,  taught  by  necessity  to  free  them  from 
acids,    that  would  injure  *hc  sweetness  of  the  rob,  the 
•mploy  a  process  truly  chemical,  to  which  theory,   so  Ic 
preceded  by  practice,  caunat  refuse  its  sanction. 

The  muscovado  of  the  grape  will  some  day  no  donbt  : 
used  for  other  purposes  beside  food,  when  it  is  known,  tha 
in  it  arc  united  the  two  Tcgctablc  products  acknowtedg 
to  be  best  adapted  for  efrectually  remedying  those  ctiate 
that  are  occasioned  by  the  corruption  of  the  blood,  or  tha 
impoTerishment  of  the  humours  called  scurvy.  The 
ployment  of  the  two  kinds  of  sugar  with  a  particular  tiew* 
to  ascertain  their  effects,  particularly  freed  from  all  ik^ 
Galenieal  farrago  that  might  weaken  their  powers,  may  fuiM 
nish  the  physician  with  means  of  cure  bettor  adapted  to  hli 
f  lews,  tiian  those  imaginary  antiscorbutics,  that  still  con- 
tinue to  usurp  the  p!acc  of  efficacious  remedies,  than  those 
salads  of  scurvy  ^rass,  brook-lime,  and  water- cresses,  the 
Seating  acrimony  of  which  could  not  fail  to  kindle  con* 
sumptive  fires,  if  the  sick  to  whom  they  are  prescribed  wtr*j 
not  protected  from  these  by  the  dij>stpation  of  the  qualities 
of  the  drugs  by  our  infusions,  clarittcations^  and  sirups* 
Let  us  hoar  whatTourlct  says,  speakiu^^  of  the  scurvy 
*^  Fre^h  vegetables,  pure  air,  aliments  that  contain  nio^t 
<i«sfbf  5cuiTy  of  the  mucoto.saccharine  principle,  always  infal Li biy  cu 
the  scurry.  The  mucoso*saccharine  principle  contained 
most  fresh  vegetables,  in  honey,  in  sugar,  and  in  Tarioti* 
fermcniable  substances,  is  of  all  things  best  calculated  for 
assimilation,  and  consequently  for  the  rcgenerdttun  of  the 
fibrine  of  the  blood* 
Ai«Tw»I  food  **  Animalized  substances  are  not  always  the  best  fitted 

^in  always  most  for  nutrition:   on  the  contrary,  those  are  more  so,   that  re* 
qtiire  for  their  auim^iHaation  a  sort  of  fermentation,   which 
elaborates  them,   and  renders  them  more  capable  of  beia^ 
asslmilared  with  the  .substance  of  the  indifidual,  who  m 
them  as  food.     Children,  for  instance,  thrive  much 
on    mucous  and   fermentable  substances,   than  on   such 
are  more  animalized*     Experience,  against  which  there 
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HI  IT^Ins:^  lias  incontroverHbly  prorcd,  that  the  use  of 

llBWl is  alwijs  perninoiis  to  «he  scorbutic." 

I    The  fcfming  of  f^rapc  sircar  must  differ  but  little,  if  at  Refining  the 

■t  from  that  of  the  musrovado  of  the  cane.     Both  ^Jt^if^g  y^jV^ 

BBpui«I  of  t^vo  sugars,  that  require  tu  be  separated,  no* 

HUn^ii  required  but  to  boil  down  the  prepared  must  to  & 

||]r»ificr  degree  of  consistency,   which  every  refiner  by  trade 

liti|l  discuTer.     The  muscoTado  of  the  grape,   brought  to 

^WMiat,  will  condense  within  a  few  days  into  a  cellular 

^Bilotts  mass,  the  intervals  of  nhich    i^ill  be  filted  with 

|K  the  comnion  eifect  of  that  attractionj   which   induces 

IfcpiTtides  of  the  two  sugars  to  unite  with  those  of  theif 

!•»«  kiru!,  and  separate  into  two  products.     These  masses 

I  being  drained,  the  result  is  sugar  in  i(s  first  stage  of  reline- 

^Kind  sirup.     The. latter,  exhau^led  by  fresh  crystalliza. 

^■retains  the  malate  of  lime^  gum,  and  extractive  prin* 

^B    These  four  substances  eqtially  form  the  melasses  of 

piQgir.cane  *  but  that  of  the  grape  has  not  the  same  uu.. 

Pteat  flavour. 

I  The  sugar  of  the  grape  however  does  not  crystallize  like  Cannot  be 

■|ai  the  cane  :  its  gram  is  pulverulent;  and  as  the  masses  ^ar 

HpU  have  little  conmtency,   it  appears  to  me  doubtful^ 

pfethcr  it  can  ever  be  brought  to  such   a  degree  of  hard* 

ptifi  that  of  the  cane:  at  least  it  would  reiiuirc  manage* 

Wl,  with  which  I  am  unacquainted. 

If  the  sugar  of  the  i?rapc  in  this  point  of  view  afford  usDissoked  ia 

brofpect  of  an  important  article  of  trade,  the  product  of  ^^*^^  ^*  **^' 
L#  ..  .  .  -  ^  .        raeim  sponta- 

Plefmentation  promises  us  no  lesFi  advantage*     Nature  hasneousiy: 

^UJib  mnscovado  such  a  tendency  to  femientatton,  that 

P^Jlires  nearly  the  addition   of  as  much  water  as  it  had 

k  to  produce   this  effect :  and  in  cold  countries,  where 

^wirmth  necessary  to  this  purpose  is  deficient^  if  a  little 

frine.lces  be  added  to  this  regenerated  must,  its  fer- 

lioii  will  be  still  more  active,  and  then  It  will  proceed 

•kly  as  in  temperate  climes. 

measure  of   this  muscovado    dissolved  in  three   ofand  one  part 

'  forms  a  liquor  of  equal  density  with  the  juice  of  ^^^st^newle^^ 

ion   grape^    which   indicates    17^   on   the  areometer. 

prodaccs  four  measures  of  a  wine  of  the  colour  of 

\  of  Maligs,  ind  tu  which   a  slight  flavour  of  baked 

S  fruit 


strong  wine. 


Off  tftlE  SMAA   Of  GJtina. 


fruit  h  perceptible.  It  is  as  strong  as  the  h&t 
Ia  Mancha.  As  it  is  extremely  intoxicating,  certalii 
ther  the  beer  nor  the  mead  of  Russia  can  be  p«t  in  I 
tition  with  it  for  strength  or  goodnt^ss*     The  muscoi 

the  grape  therefore  may  furnish  the  north  with  a  bsLs4 
ted  to  the  manufacture  of  all  sorts  of  wine. 
Thetltinsof  ^^  ^^^  skins  of  black  grapes  be  added  to  this,  it  fa 

the  black  ^rape  with  equal  briskness,  anil  acquires  not  only  their  < 
colour  smd  im-    i     .  ^.  r  ^i    •  *  •  ^        *      •    i  i  •  •    ] 

•rovciL  but  a  portion  of  their  astringent  prjocipie,  whtcn  ' 

derate  quantity  impro?es  the  taste  of  all  wines, 
quality  of  keeping. 
Ta]Q%V!e there>  This  muscorado  imported  from  the  south  tnto  the 
solves  a  problem  of  great  importance  to  cold  con 
This  is,  that  with  the  sugar  of  the  grape  wine  mayinj 
be  made  in  Siberia  as  readilv  as  in  the  kingdom  of  1 
•ia.  And  if  this  production  were  considered  only  aa 
terial  for  making  brandy,  what  adrantage  would  it 
in  the  ease  and  safety  of  couTeyance!  Would  not  b^ 
be  much  improved,  if  its  fermentation  wete  promotq 
portion  of  this  mnscoTado*? 


h  H 
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little  soluble 
matter. 
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Btitilled. 
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•  The  meal  of  barley  contains  but  ten  or  eleven  per 
ducts  soluble  in  cold  water.  These  consist  in  equal  parts* 
and  mucoso-saccharine  matter,  rt^ndered  acrid  by  a  little  extl 
and  a  few  tlocks  of  gUrllne  that  separate  while  boiling. 

TiiC  farinaceou*.  part  consists  in  two  or  three  and  thirty  | 
starch,  and  seven  or  dght  and  tifty  of  a  granular  insipid  su^ 
which  h  separable  from  the  starch  by  washing  cither  in  coldJ 
ing  water,  1 

By  dbftillation  it  yidds  alt  the  products  of  starch,  with  sd| 
di  cat  ions  of  ammonia.  Nitric  acid  cmplo/ed  witlioul  bei 
catcs  rrom  it  a  very  litde  nitrogeu. 

Barlcy  t!iat  has  been  prrfcrtly  malted  does  not  yidd  a^ 
ten  or  eleven  per  cent  of  soluble  products,  but  tlijrty  pd 
though  of  the  same  nature* 

The  farinaceous  part  consists  of  seven  or  eight  and  fifty! 
starch,  and  twelve  or  thirteen  of  the  granular  substancJ 
changes  produced  in  the  grain  by  germination  therefore  fall  | 
The  samf?  substance  is  fovnid  lu  the  dour  of  Indian  corn,  M 
stitutes  near  haU'  its  bidk. 

As  the  gummy  part  has  no  share  in  the  fermentatioo,  am 
found  in  the  beer,  malted  grain  contains  only  about  £ftl 


OS  THE  stJGiA  OF  cnffmi  ^  Sol 

lebrated  GUuber  asserted  io  his  Prosperitaiex  Gcr*  oiaab^r  said 
that,  if  the  rob  of  erapes  were   sent  to  countries,  ^^'^  ^^'^  *>^  _ 
rliicb  nature  has  denied  the  vine,  they  might  make  their  m^ite  win«, 
I  wines^   by  adding  to  this  quintessence  of  wine,  as  he 
iwcl  it^  the  water  of  which  it  had  been  deprived.     And 
aid  this  might  be  done  in  all  places,  and  at  all  seasons* 
*his   idea  was  certainly  ingenious,  but  he  should   hare  Beccher  dented 
Brmed  it  by  experience.     He  did  not ;  and  was  openly  *^*** 
tradtcted  by  Beccher  in  terms  not  rcr}  ci?il,  who  as- 
tnJ,   that  he  had  tried  the  experiment  in  vain  for  a  whole 
r* 

D  defense  of  Glanber  it  may  be  said,  that  the  sugar  in  R  will  fennent 
rob,   being  more  or  less  a  fleeted  by  tl*e  reaction  of  the  Jj^J*^'^^'^  ^j^ 
ar  and  other  actds,  remains  so  long  iaactive,  as  to  lead  too  mucli 
►  belief  of  its  fermentable  property  being  extinct.     Not.  ^*^^^- 
istanding  this  however,  it  will  ferment,  and   the  period 
f  be  accelerated   easily  by  the  addition  of  wine  lees*     I 
e  eren  now  some  wine  from  such  a  fermentation,  whicb 
try  strong,  and  the  boiling  down  has  given  it  a  flavour^ 
;  is  far  from  unpleasant.      But  in  some  parts  of  Germaqy 
^rape  has  tbe  double  iuconrenienceof  being  loaded  with 
U'y  and  poor  in  saccharine  matter^  since  it  requires  &ic 
I   of  must  io  make  one  of  rob;   probably  therefore  it 
lid  not  be  so  much  disposed  to  ferment  as  in  hot  coun- 
!j   in  Spain  particularly,  where  the  poorest  juice  of  the 
>e  commonly  yields  a  fourth  part  of  sugar  and  rcry  lit- 
icid* 

I  maj  not  be  improper  to  introduce  here  the  remarks  I 
t  had  an  opportunity  of  making  during  the  course  of  a 
summers  on  the  fermentation  of  clarlbed  must« 
FheQ   the  juice  of  the  grape  has  been  clarilied  by  heat  Clarified  mufi 
filtration  alone,  it  always  continues  a  little  foulj  be* 

of  taccharine  matter  If  now  we  compare  barley  malt  with 
■Mioov^do  of  the  grape  with  respect  to  their  termentabie  parH^ 
hall  Atiiit  that  one  hundred  weight  of  the  latter  nearly  etj^ial 
i  imodred  weleht  of  the  former.  Hence  we  may  judge  of  the 
ntagcw  ^<^i  would  accrue  Iroin  employing  a  portion  uf  this 

EJo  (Q  making  beer* 
heated  to  I^oo  does  not  dissolve  starch;  this  is  the  rea-^on 
w^ler  in  biewmg  is  seldom  allowed  to  exceed  this  point. 

caasa 


fermeiils 

Chough  frred 


The  cause  of 
the  f(PTfnenU- 
tion  J*  in  the 


cause  it  retains  in  solutioo  a  portion  of  the  fecula  thi 
been  mentioned,  and  the  nature  of  whtch  has  been 
pletcly  ascertained  hy  Fitlibroni  and  Thcnard,  This  fl 
is  retained  there  apparently  by  the  intervention  of  ^ 
since  we  do  nut  find  it  in  the  juice,  that  has  been  satin 
by  the  carbonate,  and  clarified  with  whites  of  eggi 
which  way  alone  it  is  obtained  perfectly  clear* 

Fabbroni  and  Thenard  have  cotisidered  this  fecijm 
ferment  indispensable  to  the  change  of  tlie  saccharine 
ter:  but  when  the  jnice  of  the  grape  has  been  card 
freed  from  it,  the  fermentation  takes  place  as  briskly  1 
must  not  ctariiied,  and  we  find  it  pass  ibroiigh  all  lis4 
in  the  same  period,  williotit  depo!>itIng  any  thing  but 
frite  of  lime. 

The  true  cause  of  fermentation  in  juice?,  whether  ^ 
fied  or  not,  does  not  reside  in  this  fecula  therefore,  I 
the  Huid  sugar,  the  only  principle  of  fruits  that  is  triilj 
mentdb!e  of  itself,  and  capable  of  imparting  this  moi* 
to  soltd  sirgar.  Dcyeux  appears  to  me  to  be  the  firsl 
obscrred  this  diflcrcnce,  and  it  must  be  confessed^ 
tte  phenomena  of  fermentation  tend  to  confirm  his  opii 
Let  us  take  a  rapid  view  of  them.  '| 

The  first  cflTcct  of  fermentation  on  a  juice  thai  has! 
clarified  but  not  saturated  is  the  absorption  of  ih6  firs^ 
tions  of  carbonie  acid,  that  begins  to  be  CTolT^d* 
product  occasions  the  honied  sweetness  to  be  succeeds 
a  bri^k  taste,  which,  without  being  spirituous,  rend* 
must  far  more  pleasant  than  it  was  before;  and  it  is  il 
state,  that  children  like  it  so  much* 

td  ilA^.  '^^^  second  is  the  increase  of  the  bulk  of  the  liquor 

a  temperature  exceeding  that  of  the  atmosphere,  tb 
diminished  by  all  the  heat  the  carbonic  acid  gas  c&rriefl 
and  the  opacity  of  whey  not  well  clarified. 

3dsu$e.  At  the  third  period  the  spirit  of  wine  begins  to  ap 

and  then  the  presence  of  this  frees  the  roust  from  its  fi 
and  a  great  part  of  its  tartar.  The  gum,  extractiTe  mi 
and  malic  acid  subsist  amid  the  fermentation|  withoal 
ifig  the  least  part  in  it,  since  we  find  theoi  in  the  same 
portions  after  it  Is  over. 


l&t  ftage  of 
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If  the  wine  be  fiUered  when  at  its  greatest  degree  of  opa-  Flitting  checks 
city,  its  fermentation  is  perceptibly  checked;  but  it  a^^er- [^^^  ^'^ui*^ 
ward  revives,  anti  pursues  its  course  without  deposUiiig  any  again  refWci. 
thing  but  p&rtictes  of  fecula  anU  pure  tiirtar*     This  fecula.  The  fecuU. 

or  second  lees  of  wine,  is  always  loadod  witff  tarUr:   but  - 

when  it  has  been  copiously  washed,  we  Had  iuit  all  the  cha«  H 

racters   on   which  Thenard   h^^  iusistedj    and  particularly  ■ 

those  appearances,   thai  ha¥c  kd  Berthullet  to  compare  it  m 

with  starch*     It  ts  perfectly  insoluble;  grows  sour,  fer-  ■ 

ments,  and  acquirer  the  bad  smell  of  the  gluten  of  wheat;  M 

in  m  word  it  becomes  cheese*     When  it   is  dry  it  is  a  tittb  I 

transparent,  horny,  and  aOords  all  the  products  of  animaU  m 

kcd  matters.     Potash  di^isokes  it,  and  ^separates  it  from  the  JM 

parts  that  are    purely  Hbruus.     Jn  Hue,  it  is  the  same  thing  m 

as  thti  unclarified  most  rejects  in  the  first  moment?}  of  (er*  V 

mentation ;  and  if  it  da  not  separate  from    it  at  the  same  ■ 

period,  it  ts  because  its    solubility  retains  it   in  thii  liquor,  V 

till  the  alcohol  comes  to  precipitate  it.      Other  clrcumstanctM  I 

confirm  the  fact,   that  this  fecuta  is  no  more  necessary  to  the  I 

transformation   of  the  two  sugars  into   alcohol,  than  the  m 

former,  or   than   the  gum,  extractive  matter,  tartar,  kc,  ■ 

If  we  take  mu«it  saturated  and  clariHed  witli  whites  of  eggs,  M 

fermentation  commences  in  it  the  uext  day.     It  pursues  its  fl 

course  without  depo<^iting  any  fecula,  but  tartrite  of  lime  ■ 

aloae;   and  wkhuut  yielding  any  thing  but  carbonic  acid.  ^ 

Ia  tlic  space  of  a  month  the  liquor  falls  from  17^  on   the  The  liquor 
I  areometer  to  1*;  or  2«.     If  we  analyse   the  residuum  t^f^^^r  J^'^J'J^^^^'^'" 
distillation,  we  shall  find  again  the  gum,  malic   acid,  ei* 

tractiTo  matter,  ^iuegar,  some  remains  of  sugar,  and  no-  M 

thing  mort.  ^ 

The  muscovado  brought  to   17**  by  a  sufficient  quantity  Fecuta  hai  no- 
of  water  ferments  completely,  changi*s  into  wine,  and  ^«^- f J™!^|itio!a! 
poMts   but  a  few  particles  of  matter.     Where  then  is  the 

I  influence  of  the  fecula,  the  tartar,  the  acids,  and  the  e.t-  V 

tracts?  But  the  best  clarified  roust  will  no  doubt  retain  a  m 

portion  of  fecuta ;  and  it  may  be  said,  that  this  excites  fer.  ^ 

mentation  in  the  sugar.     If  this  be  the  case,  I  would  an*  V 

iwer,    the  fermentation  should  be  weaker   in  proportion  to  ^ 

the  lo^s  of  this  principle  occasioned  by  the  clariticalion  of  I 

the  must ;  but  we  do  not  find,  that  this  is  at  all  behind  that  I 
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which  retains  tlie  wbole  of  i(*^  fcciila.  llcnce  \H  us  con- 
clude, that  the  fecula  is  one  q(  tho^e  products,  which  are 
n^t  necessary  (o  rermctitation,  and  th&t  one  of  the  first 
elUcU  of  this  change  is  to  free  the  juices  from  If,  as  il, 
frcc^  them  fc^n  the  tartar  and  sulphzitu:  that,  if  fermen* 
talion  required  some  of  the  other  products  of  vegetatioa,  to 
enable  it  to  produce  lU  due  cfTecf,  it  Is  tnucli  morc^  natural 
to  suppose,  that  those  which  their  solubility  renders  iojuri- 
oas  to  the  stiicar  would  takea  part,  than  an  insoluble  sub.^ 
stance,  which  we  a1wa)ti  find  again  ^ubsecjueitt  as  well  a§ 
pre? i oils  to  it,  and  of  which  not  the  leaiit  tracer  arc  (o  bt 
found  in  wine  or  its  producls. 

The  fresh  fecula  of  the  tjrapc  mixed  with  a  solution  of 
KUgarat  \7^  is  incapable  of  fernieiitatioa,  as  Berthollct  and 
Thenard  hu?c  alrcatly  observed,  I  hate  also  ascertained 
this  fact.  But  if  with  such  a  solution  of  sugar  we  mix  tht 
^tamn  fecula  after  wine  has  fermented  on  it,  or  after  it  hj<» 
become  lee^;,  it  will  excite  a  very  brisk  fcrroentatioa  in  it  in 
a  few  honrs. 

The  white  and  muddy  fecula  deposited  in  the  second  stafe 
of  fermentation  does  not  dis^^olrc  in  the  fermenting  liqaors ; 
it  undergoes  no  decomposition  in  them;  it  changes   neither 
its  bulk  nor  appiyrance;  and  there  is  no  trace  of  it  diteo* 
Tcrabje  in  the  w  hie.      It  appears  to  take  no  part  in  the  phr« 
nomona  of  fermentation,  yet  it  impresses  on  crystallizablc 
Doi^  H  contain  sngar  the  fcrmentatiTc  motitm.      In  this  case  we  see  clearly, 
a  I>fmnpWnf     ^^^^  j^  ^^^  ^^  matter  impres^nated  with  a  principle  wiiich  it 
transmits.     What  then  is  this  principle?  All  that  remaini 
^^L  for  us  is  to  examine,   whctlier  we  can  divest  fecula  or  lees  of* 

^^^^^  this  impregnation,  this  leavin,  which  lits  them  for  eitckiag 

^^^^■^  fermentation;  'to  enable  ns  afterward  to  determine,  whether 

^^^^K*.  the  lees  themHclves  really  possess  this  propei ty,  or  whetber 

^^^^K  they  act  only  by  virtue  of  this  principle,  in  whrch  case  tliej 

^^F  are  merely  a  vehicle.     This  is  a  imiut  on  which  Seg ftia  ap* 

^^^  pears  to  be  occupied. 

The  friuten  not      In  several  spirittious  fermentations,  in  which  I  have  epi* 
afFi^cifti  *>y  f^'f- ulovcd  veast,  or  meaL   the  gluten  has  always  risen   to  th« 
h  eop^  and  adhei^etl  in  shreds  to  the  moutho  of  the  vessels; 

I  and   I  could  easily  perceive,  that  it  had  noit her  altered  its 

^^^^K  nature,  Qor  bcua  alfccted  by  tli«  changes  of  the  fermenting 

^^^^H  i^cyiuiii. 
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t  hare  said,  (hat  the  liquid  su^ar  was  (ermontMe  per  se,  Mdo^es  of  the 
MeLissps  from  the  muscadine  grajye,  sepai^atcd  from  ifs  cry-  ^rSj^/*^'"^"^  I 
stalliieabtc  stigar^  has  tiot  lost  the  property  of  ferm filing;, 
Alont;  and  simply  dissolved  in  waier,  nutwithstaiidiiig  hav* 
iflg  liecii  tortured  byanumher  of  t'Vaporattons,  and  treat* 
kicnia  with  chalk  and  spirit  of  wine,  and  its  extractive  prin- 
ciple h&ftoj^  acquired  an  cxtremdy  disagreeable  acrimotty, 
it  has  notwithstanding  affordiMl  a  strong  wine. 

I  hare  not  yot  tried  to  ferment  tlic  crystal lizablc  sugar  Th«cfy?talliMd  J 
of  the  grape,  to  ascertain  whether  it  be  fermentable  per  ^  •'"«»»' "oi  ui«d 
this  is  a  step  [  tnean  to  take,  as  soon  as  I  have  a  sufficient 
quantity;  but  I  suspect  beforehand,  that  it  is  not  any  more 
ifaan  the  sugar  of  the  cane. 

The  tartar  is  a  product  of  vegetable  el  a  bo  ration,  like  all  Tartar  not  ne- 
ihosc  that  accompany  it  iu  the  juice  of  the  grape,  but  It  **^ne]J^i7tti^a*^' 
not  a  necessary  ingredient  of  fermentation.  If  nature  bad 
Intcoded  it  to  concur  in  its  phcnoineiia^  she  would  not  have 
f^iven  it  that  slight  solubitity,  which  occasions  it«i  separalioit 
tti  the  beginning,  when  the  sugar  would  hare  the  mo'^t  need 
of  its  jnllucnce,  Glauber  was  well  cnnTinced  of  this;  and 
Accordinglj  he  recommends  the  reparation  of  the  tartar 
from  the  rob,  after  diluting  it  in  warm  water;  ^'  for  thus,*' 
he  says,  *'  it  will  be  freed  from  its  acidity,  and  the  w  ine  will 
be  rendered  sweeter.**  It  is  snrpming  that  Glauber,  who 
Juul  considered  the  subject  so  well,  did  not  think  of  saturat* 
lo^tiie  must. 

Tlie  experiments,  on  which  Bullion  is  desirous  of  establish-  Bullion  af> 

JaU  the  tiecessity  of  tartar,  have  led  him  to  consequences  **"^^*^' ***^^  ** 

was  ejtssiiijuil., 
better  calculated  to  increase  the  raguc  ide^is  respecting 
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fertnentation,  of  which  we  have  already  too  many,  than  to 
elucidate  its  theory,  l-f  tlie  tartar  contributed  to  the  alter* 
Ktie4i6  of  the  sugar^  we  must  admit,  that  the  part  it  acts  ts 
|Mrely  mechanical,  since  we  find  it  entire  after  the  formation 
of  the  u  ine*  We  cannot  avoid  surprise  at  the  assertion,  that  This  contro- 
Hiust  would  not  ferment  without  tartar,  from  one  who  had  daily  '«rted  by  fiicts. 
before  his  eyes  the  fermentation  of  applet!,  peart^,  the  sugar.. 
I  cane,  services,  oranges,  gooseberries,  cherries,  and  all 
I  himU  of  fruit,  the  juices  of  which  are  destitute  of  tartar; 
Km.  !'  i«  that  of  honey,  of  sugar  assisted  by  yeast,  and  of 
^^1^  ain.     Ilii  Analyses  are  not  more  coDclusire.    What 

r  ^  A  2  lo(> 
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t<»0  miiU  be  the  quatiey  of  the  grapes,  the  juice  of  which 
afforded  hitn  but  four  drachms  of  fiugar  to  the  pint?  and 
thb  sugar,  liovv^  could  he  characterize  it  a§  of  the  same  spe*  | 
cit'S  with  that  of  thti  cane?  F;irtlicr,  on  what  grounds  caa  | 
he  talk  of  fennent^Ltioii^  and  its  produce  in  spirit,  from  tri* 
uls  in  which  \^e  find  sugar  eniplojed  m  the  proportion  of 
one  pound  to  fifty  quarts  of  water?  The  tiquorice  watcfi 
that  children  sell  by  the  shrlUfullj  is  not  poorer  stuff. 

If  it  were  trut'j  that  fermentation  caused  the  tartar  to 
concur  in  the  production  of  wine,  and  even  that  it  could  I 
coniiiinie  fre^h  quantl(ie!i  for  this  purpose,  as  Bullion  asserb^, 
we  ought  never  to  meet  with  it  in  our  casks;  and  the  juicei 
moit  abundant  in  tartar,  thuse  uf  the  years  in  which  the 
grape  doita  not  ripen  fully,  would  aflfard  wines  most  abun- 
dant in  brandy.  If  we  could  belieTen^  that  doubling  the 
quantity  of  tarfar  would  ocnsion  the  produce  of  spirit  to 
be  half  as  much  more,  what  better  use  could  we  make  of 
this  salt,  than  adding  it  to  the  must  in  the  proportion  of 
iialf  a  drachm  to  a  quart,  the  do.se  that  he  assorts  occai>ioncd 
Im  obtaining  half  as  much  more  brandy? 

With  regard  to  ihe  price  at  which  the  museoTado  of  tbi 
grape  can  be  aflbrdwl,  thirty  pound!*,  under  the  most  un- 
favourable ci  reams  tan  clvs,  and  making  full  allowance  for 
€Tcrj  thing,  cost  at  Madrid  45  reals  [20j.  l{d.'\;  but  had 
CTery  thing  been  bought  at  the  best  hand,  and  the  labora- 
tory been  a  place  fitted  up  for  the  |)urposc,  the  cost  would 
certainly  not  hare  exceeded  30  reals  [135.  3|(/] :  and  io 
what  part  of  the  kingdom  of  Spain  h  coarse  sugar  or  eren 
honey  to  be  bought  for  a  real  [5f/  J]  a  pound  ?  Add  to  this 
the  tuns  of  grapes  annually  wasted  in  the  country*  At 
Toro,  this  year,  I  am  told,  that  the  beggars,  after  being 
glutted  with  grapes  that  they  could  not  consume,  left  aboTc 
170000  arrobes  [about  2125  tuns],  or  about  50000  ar. 
robes  [625  tuns]  of  muscovado.  And  at  Araodade  Duero 
2000  cautars  [500  galls.]  of  wine,  that  could  neither  b« 
sold  nor  cousuD^exi,  were  thrown  into  the  kennels;  and 
160000  were  left  in  the  Tiueyards, 

A  fi^ct  that  shautd  not  be  omitted  Is  the  solution  of  Ume 
in  spirit,  which  1  believe  has  not  been  obsrrved.  I  diitlllcd 
twenty  five  pints  of  rtKl  wine  of  U  Maudia,  addln|$  a  h&od* 

ful 
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fnl  of  qaicVlime,  to  obtain  at  once  a  product  free  from  the 
Tinegar,  which  is  always  found  in  the  first  distitlatiofi :  but 
the  brandy  came  over  so  strongly  imhiicd  with  the  smell  and 
taste  of  the  liitie^  that  I  was<iLir|>nsed.  Tim  spirit  in  fact 
contained  liine,  as  was  demonstrated  by  all  the  tests ;  and 
its  solution  was  so  far  from  the  effect  of  some  unobserTed 
c i re iim stances,  that,  when  I  redistHled  it  with  a  gentle 
heat,  it  rose  again  with  all  its  dlsagreeableness,  Kren  now, 
after  the  lapse  of  three  years,  the  spirit  ia  not  aherecl  |  it 
precipitates  the  metallic  solutions,  and  o\alic  acid,  and  re- 
stores the  blue  colour  of  lilams  reddened  by  an  acid.  This 
solution  then  is  a  new  point  of  similitude  between  the  earths 
and  alkalis. 

I  have  only  to  add,  that  recent  trials  hate  tanght  me  no-  Purific^titm  of 
thing  more  is  necessary,  to  saturate  and  clarify  the  juice  of 
the  grape,  but  to  throw  some  powdt^red  chalk  into  it,  agi- 
tate the  mixture,  and  let  it  stand  till  the  next  day.  The  fe* 
rula  and  earth  will  unite  j  the  juice  is  then  to  be  strained, 
boiled,  and  scummed;   and  whites  of  eggs  are  unnecessary. 

Desirous  of  knowing  what  degree  of  boiling  down  was  Tlie  least  boiled 
most  favourable  for  the  crystaHiiation,  I  made  fiye  experi-^'^y®'^^'^***  ^* 
meats  in  the  following  order.  HaTing  clarified  and  satn. 
rated  some  juice,  1  boiled  down  c  ne  portion  of  it  so  as  ta 
leaYC  but  thirty-two  hundredth  parts  of  extract  j  another  to 
thirty*four  hundredths;  a  third  to  thJrty.fiTe;  afourth_to 
thirty-six ;  and  a  fifth  to  forty.  Of  these  the  last  crystal^ 
iized  first,  next  that  of  thirty-six,  and  then  that  of  thirty- 
fire.  Those  of  thirt} -two  and  thirty-four  hare  not  crystal- 
lized yet.  Hence  it  is  erident^  that  those  sirups,  which  are 
least  boiled,  are  the  tirst  to  yield  their  sugar. 

Meat-soup  contains  fifty  per  cent  of  a  safory  extract,  Soap. 
analogous  totheproductl  hare  obtained  from  the  fermen. 
tatioo  of  cheese  and  gluten.     This  extract  h  the  condiment^ 
the  perfttme,  the  quintessence  of  the  soup:  is  that  of  bones 
caisparable  to  it  i 
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jtceauni  cf  a  simjftc  fmprovcmeni  in  the  common  Slili* 
a  Letter  from  Mr,  J.  Acrosr* 


Improvement 


lii 


SIR, 


To  Mr.  NICnOLSON, 


1  SE\D  you  an  outUne  of  an  i  m  pro  vera  en  t  I  haTc  added 
to  my  coninion  still  and  worm  tub,  which  1  hare  found  of 
such  grrat  utility,  that  I  rannot  resist  the  desire  I  fiayc  of 
communicating  it.  The  still  holds  about  nine  gallons,  and 
h  used  for  di^Hllfnj^  common  water^  essontial  olh,  and 
water  impregnati-d  with  them.  The  tub  holds  about  36 
gattuns,  and  not  beitij;  near  anj  water,  I  w^s  accustomed  to 
have  a  great  deal  of  trouble  in  changing  that  in  the  tub  when 
it  became  hot,  which  it  did  very  ^oiin  after  commcocing  the 
operation.  It  was  this  trouble,  that  put  me  to  the  nccc-jMty 
of  contriving  the  additional  condenser,  which,  though  rery 
simple,  I  have  fotind  to  answer  every  jmrpose  I  could  wish; 
and  I  cau  now  dintil  any  length  of  time  without  the  water 
in  the  tub  being  scarcely  raised  a  degree  in  tompcfature,  or 
Fcquiring  to  be  changed,  as  the  heat  arcunnilates  in  the  ad* 
ditional  condenser,  and  when  eletated  to  about  140*  or 
150%  passses  otF  by  evaporation. 

This  condenser  consists  of  a  trough,  a,  Plate  X,  Fig*  1| 
three  feet  long,  twelve  inches  deep,  and  fifteen  inches  widr| 
with  a  pewter  pipe,  ff^  passing  through  the  middle  of  it,  of 
about  two  inches  diameter  at  the  largest  end,  and  gradually 
tapering  lo  about  three  quarters  of  an  inch  at  the  smaller 
end.  It  is  most  likely,  that  so  simple  and  so  useful  a  con- 
trivance tnust  have  been  thought  of  before,  but  never  hav- 
ing seen  or  heard  of  any,  I  have  taken  the  liberty  of  troub* 
ling  you  with  it,  requesting  you  will  exercise  your  own 
jodgmeutas  to  thepropriety  of  inserting  it  in  your  Journal, 
as  I  hare  so  firm  a  reliance  upon  the  justice  of  it  1  cannot 
be  otherwise  than  pleased  with  your  decision. 
I  remain,  Dear  Sir, 

Your  obliged  and  faithful  Servant, 
rpsuich^  J,  ACTON, 

August  IPj   1S08. 
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Detcription  of  a  new  Varkf^tf  of  Carbonate  of  Lime,     B^ 
R.  J.  IIauy  ♦, 

In  my  Treatise  on  ^rhieralo^y  I  desrrihcd  forty-scTcu  dc-  71  varretle* 
tcrmioiite  Tarietics  of  form  in  carbonsitc  of  lime,  -^^^o"*  [{^[^"^^owa 
two  years  after  I  published  hi  tlie  Annah  of  the  Museum 
of  Natural  Ills  to  ry  a  memoir  containing  a  dL^scription  of 
tliirti*en  more  YarJeties  of  the  same  substance,  making  to- 
gether sixty;  and  since  that  time  1  hare  obscrrcd  eleven, 
equally  marked  with  noTolty,  so  that  at  present  the  number 
of  forms  presented  by  this  species  amounts  to  seventy  onc- 

This  number  is  (rilling  to  what  theory  demonstrates  to  be  Ahov^fi  ml!- 
possible,   which  exceeds  ci^ht  millions,  even  suppo^sing  we  '^^^''1^'**"  ^* 
€<Ml6iie  ourselves  to  the  four  simplest  laws  of  decrement 
But  1  am  far  from  considcrtni*  the  formnb,   that  has  led  mo 
^o  this   re§ultj  asr  exhibiting  the  sum  of  past  and  future  dis- 
^■trii^ ;  s^Qd  we  need  not  fe^ir  being  perplexed  at  some  fu-  hut  cirrum- 
TRe  period  by  onr  abundance,  if  we  consider,  that  among  *J^"^^^jjJ^^^'*^_ 
the  circumstaiiccs  capahle  of  detfrniitiirig  the  production  of 'luction  of  ^il 
this  immense  quantity  of  crystalline  forms  there  arc  a  grg^t  ^**  "°^ *''***' 
number,  that  do  not  exist  in  nature.     The  formula  to  which 
I  alluile  merely  skows  u^  how  fertile  the  laws  of  the  struc- 
tore  af  cryhiah  are  in   themselres|    and   teaches  us,  that 
Science  has  in  her  hands  certain  means  of  determining  with 
precision  alt  tiie  new  forms,  that  may  present  themselves  to 
mineralogists  in  the  course  of  their  rei^carches,  howcicr  va« 
ried  tbey  may  be,  and  however  little  analogy  they  may  bear 
m  appearance  to  those  tliat  are  already  known. 

The  very  steps  that  Science  takes  m  her  progress,  in  pro-  Onlv  a  smaH 
portioo  »i  she  enriches  herself  by  discoiery,  indicate,  that^^^^.p^  tliuig* 
what  aaei  extat  ib  connned  to  very  narrow  limits  compared  ^iiy  exist, 
with  what  is  capable  of  existing.     Th£  new  varieties  of  car^ 
hoomte  of  lime,   that   have   been   found    within    the^c  few 
years,  are  almost  ull  of  them  hut  dilierent  combinations  of 
Uw§  alreaily  observed,  and  the  greatest  of  these  eontbina^ 
tioEis  docs  not  include  above  six  quantities. 


*  Journal  des  Mines,  vol.  XVllI,  p.  "290, 
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Tn  the  applications  I  hare  muds  of  the  theory  to  these 
▼arieties  I  have  found  hot  uro  laws  to  add  to  the  twenty- 
oue  1  had  i^irnfionwl  in  my  treatise  as  tho^e,  of  which  I  bad 
then  recognised  flie  exiatcnce.  The  6rst  determines  in  pari 
the  strncture  of  a  Taricty,  which  I  have  called  trihexae* 
drat  carbonate  of  lime,  because  its  Hgure  is  that  of  a  sit* 
sided  pri  THj  terniiuattHl  by  right  pyramids  of  the  same  num- 
ber of  fucea.  Three  of  the>e  faces  are  paralitl  to  those  of 
the  primitive  rhomboid,  and  the  other  three,  which  haw 
the  same  in<  lintiiion,  nsult  from  a  decrement  by  two  raws 
in  height  on  the  inferior  angles  r,  Fig,  %  Plate  X,  of  the 
same  rhomboid,  so  that  if  this  law  attained  its  limits,  the 
secondary  fonn  restilling  from  it  would  be  similar  to  the 
nucleus.  This  slrui  ture  is  likewise  that  of  the  prismatic 
hyaline  quartz,  which  1  haTe  described  in  my  Treatise  on 
Mineralogy,  vol.  ii,  p.  Ill ;  but  in  the  qtiartx  crystals  the 
inclinatiou  of  the  terminjil  faces  to  the  adjacent  sides  is 
141**  4€/,  while  in  the  carbonate  of  lime  it  is  only  135^  j 
which  arises  from  the  difference  that  exists  between  the  pri- 
TBitive  forms  themselTes.  I  am  indebted  to  Mr.  Ilcricart- 
Thuri,  miiie-cn^ineiTj  for  the  knowledge  of  this  interest- 
ing variety,   a  specimen  of  which  he  has  presented  to  me^ 

The  second  law  relates  to  the  variety,  that  forms  the 
subject  of  this  article.  The  crystals,  that  have  enabled  roe 
to  determine  it,  were  sent  me  from  Clermont- Fcrrant  by 
Mr,  Augui^tus  Mabrii,  whose  useful  researches  in  the  de- 
partment of  Puy-de-Dome,  as  well  as  those  of  his  wordijr 
friend  Mr.  de  Laizer,  afford  new  proofs  of  the  mineralogi* 
cal  treasures  contained  in  that  country.  I  avail  myself  of 
this  opportunity,  to  render  them  both  a  public  testimony  of 
ray  gratitude  for  their  eaji*ernefts  to  impart  to  mc  the  fruits 
«f  their  discoveries,  particularly  with  respect  to  the  specict 
sulphate  of  barytes,  of  which  they  have  sent  me  a  eoosi- 
de cable  numher  of  rarieties  hitherto  unknown ;  and  thii 
pleasure  has  been  greatly  enhanced,  as  the  symbols  repre- 
senting the  laws  of  their  btnieture,  given  in  the  letters  ac- 
compan)nn^  them,  generally  announce  observers  equally 
attentive  and  enlightened. 

Fig,  3  represents  (he  variety  in  question.  Mr.  Maliru 
had  very  justly  remarked,  that  it  exhibited  a  rhomboid  with 
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€qiiat  axes,  each  of  the  six  lovi-cr  edges  of  which  wai  rc- 
libccd  by  a  bcrcl  with  two  facets,  #,  f".  Jleiice  it  folio wn, 
that,  if  we  suppose  thrsc  faceb  prolongpd  till  they  meot, 
90  as  to  conceal  the  faces  jf,  if^,  of  the  cquiaxat  rhoml)f»itlj 
the  crystal  would  be  a  doderaedron  with  scalene  triangles, 
analogous  to  that  of  the  me^a-static  rririe^y,  comnioJily  railed 
dog-tooth  spar;  and  if  mc  were  farther  to  imnfjine  phnes 
passing  through  the  edges  x,  .r^  &c.,  these  phutes  would  in... 
terccpt  a  rhombokl  similar  tn  the  eqtiiaxal^  and  which  wifh 
respect  to  the  dodecaedrun  would  haTe  the  samcpo5iti<m,  as 
the  prttnitiTe  rhomboid  has  with  respect  to  the  metastatic 
dodecaedron ;  so  that  the  equiaxal  rhomboid  may  be  consi- 
dered as  a  hypothetical  nucleus  with  respect  to  the  dodeca- 
edron  before  us.  We  have  already  an  instance  of  a  hypo- 
thetical nucleus  of  the  same  kind  in  the  paradoval  carbonate 
of  lime  discovered  by  the  learned  Mr.  Tonnellicr,  keeper 
of  the  mineral ogicat  collet tion«  of  the  Council  of  Mine?. 
But  in  the  latter  variety  the  hypothetical  nucleus  is  the  iu- 
▼erse  rhomboid;  and  it  is  remarkable,  tliat  the  forms  hi- 
therto exhibited  by  these  sorts  of  hypotheses  iire  eni;raftedj 
a«  it  were,  on  the  two  seroudary  rhomboids,  the  mostsim- 
pie  among  those  that  belong  to  carbonate  of  lime. 

It  wajs  easy  to  see  at  once,  that  the  facets  5,  /',  must  dc-  •«<!  structure, 
pend  on  a  Jaw  intermediate  to  the  angles  E  E  of  the  nucleus, 
Fig,  *iy  which  is  likewise  the  case  with  the  paradoxal  variety. 
Now  in  this  there,  are  two  lines  of  particles  subtracted  from 
the  edges  D  D,  and  only  one  from  the  edges  U  H^  which  is 
the  most  sinijde  of  conibinations  of  this  kiutl:  and  if  we 
add  the  condition,  that  the  hypothetical  nucleus  is  the  in. 
Terse  rhomboid,  it  necessarily  follows,  that  the  interir.ediatc 
decrement  take?*  pJace  with  a  single  row.  In  the  variety 
discovered  by  Mr.  Mabru  the  two  terms  of  combination  arc 
greater  by  unity  than  in  the  preceding,  that  is,  there  are 
three  Jities  of  particles  subtracted  from  the  edges  J)  D,  and 
tiro  from  the  edges  Bli;  and  combining  these  data  w  iththe 
Condition,  that  the  hypothetical  nucleus  is  the  equiaxal 
rhoDibuid,  we  find,  that  the  intermediate  decrement  is  at 
the  sjiine  tifue  mixed,  andfakec  place  by  (ire  rows  iu  breadth 
and  six  in  height.  Any  other  law  would  give  for  the  nu* 
eJeiw  a  rhomUoid  diflfernU  from  the  cqui^xaL     For  in^rtance, 

if 
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if  we  suppose  tbe  intermediate  decrement  to  be  made  by  m 
single  row,  the  hypothcticiii  nucleus  would  become  a  rhoiti* 
bold  extremely  flatten lh1»  ia  \vhich  the  great  angle  of  the 
rhombus  would  be  1X9^  instead  of  \\4''  18',  and  the  great- 
est angle  of  incidence  between  (he  faces  160^  26'  instead  of 
131**  23':  and  besides,  on  this  supposition  the  values  of  the 
angles  of  the  dodccainlron  won  Id  diO'er  very  sen&ibly  fram 
thiis>&  thai  give  the  law  of  -J,  which  agree  with  obserration. 

Measures  of  its      The  following  are  the  measurci   of  the  saliant  ani^les. 

angles.  Between  5- and  ^,   134^  23^^  38";  *  and  i\  llS*'  ^^*4"; 

f  and^,  or  a" and  g',  U3^  32'  39":  9  and*,  115^  V  4V ; 
«and  /,   142**  2  r  6^ 

Numerical  car-      I  give  thh  variety  the  name  of  numerical  carbonate  of 

bwjatfot  I'ntc-Jime^  (j,|  account  of  the  properties  of  the  numbers  that  ex- 
press its  form  ;  the  sum  of  the  ex|3/jnent  of  /j,  which  h  ^, 
and  of  the  exponent  of  D^  which  is  3,  being  equal  to  tito 
numerator  of  the  exponent  of  E^  which  la  3,  and  their 
product  bdng  equal  to  Us  denominator,   G* 

I  have  likewise  investigated  the  taw  that  would  goTern 
tlie  dodecaedron,   if  the  hypnthetical  nncleus  were  substi* 

tuted  for  the  true;  and   I  have  found,  thai  in  thiii  case  Iho 

t 
symbol  of  the  dodecaedron  iTould  be  ^i    a    quantify   tKo 

exponent  of  which  is  double  that  of  E  io  the  preceding 

case. 

posfibiTUyof  In  my  Treatise  on  Mineralogy,  vol.  ii,  p,  15  and  follow^ 

iuNiliuiinp  a    |„g    j  (j^^e  devel aped  tbe  theory  respecting  tlie   possibility 

Ii>ihe^rimiiive0f  thus  eubstitutmg  a  secondary  furm  to  the  pnimtive  one, 

^^^'  so  as  to  derive  any  other  secondary  form  from  it  by  <hc  laws 

of  decrement.     This  view  gives  an  infinite  scope,  if  I  may 

be  allowed  the  expression,  to  the  rciiults  of  that  branch  of 

geometry,  which  arises  from  the  study  of  the  laws,  to  which 

the  wisdom  and  power  of  the  supreme  Being  has  subjected 

the  formatiun  q(  the  regular  bodies,  that  people  the  subtcr* 

ntBcau  world  J  and  our  admiration  increases^  when  we  sec 

this  immensity  of  nsuHs  end  in  one  common  term,  the  In* 

variable  form  ^^  the  pai  tide  shown  by  the  dissection  of  cry- 

TYiUvarkty      stals*     I  ought  to  say  here  in  parlicnlar,  that  none  of  th« 

euiljdissectciJ-yapjjvtics  ot   carbonate    of  lime  e\hibit   the   rhomboid   of 

LlOl**  30  by  the  hi'lp  of  mechanical  division  with  more  fa* 
pility,  aiid  more  neatly,  than  that  which  has  been  described^ 
: :!. 
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Mr,  Mabm  found  this  variety  at  the  foot  of  Puy-Salnt.  Where  found, 
Komain,  below  tlie  p Lifter  i^uarrics  of  Sl  Maurice,  about 
tea  miles  south-east  of  Clermont,  in  the  ileiiartmont  of 
Pny-dc-D6mc*  Its  i^angue  is  a  compiict  carbonate  of  lime 
of  a  gray  colour,  mixed  with  a  little  argile  and  oxide  of 
ifoa*  The  largest  crystals  I  have  obsorred,  are  about 
iSmilL,  or  8  lines  [7  lines  Eng,]  broad.  In  the-  same  place '^"'^^ 
It  found  equiaxal  carbonate  of  lime  witimut  any  modiii* 


VII. 

Second  Letter  on  (he  Subjeci  of  the  Nezc  Meiah* 
lijf  Mr*  A.  Combes. 


SIR, 


To   Mr.  NICHOLSON. 


-As  you  hare  candidly  admitted  a  letter  in  to  your  Journal,  The  questiaa 
iin^bich  your   own  statements  (as  it  seems)  arc  censured, '***1**"*;'^^'^"*' 
you  will  not,  I  trust,  refuse  a  place  to  my  reply  to  your  mtnu> 
olfecnations  ^.      It  may  be  considered  as  jireMrmpllon  in  an 
<)bKurc  indivldital,   to  enter  into  the  lists  nith  a  veteran  in 
tdence;  and  this  would  be  the  case,  were  the  question  of 
*a]r  other  nature  than   merely  concerning  historical  docti. 
^euts;  upon  these  to]iirs  the  mere  man  of  leisure  may  have 
^advantaijc  over  the  man  of  business  and  genius  j  and  to 
»efcr  to  authorilius  requires  no  great  intellectual  exertion » 

1  Itill  maintiiin,  in  opposition  to  your  oinniou,  for  which  Fnurf roy's tes- 
m  all  other  orcasions  I  have  the  fiighcst  respect,  that  the  J^'J^o'iy  cquivo. 
true  a//;tt/i>  **  were  never  long  ago  suspected  to  be  metallic 

You  mention  the  testimony  of  Fonrcroi^,  but  tfie  passage 
'to  which  you  refer  is   undoubtedly  equivocal, 

Mr  Fourcroysays,  System c  desCon.  Chem  11,  pag»  190, 
*'i'opinion  sur  la  prctendue  nature  mefjillque  de  la  Barrio 
Stnsi  que  eillc  des  aulres  bases  salifialiles  stirlout  terreusea 
|ie  «<*ra  qu'unc  bypotlicse."      Here  '*  de^  autrci^"  ought, 

*  SccJoumtft,  p.  231— 4, 


^gg  4IM  TIfE  DECOMPOSITlOy   OP   THE   EARTHI, 

merely  to  enconragc  a  waste  of  time  and  a  tendency  lo 
drciuiiing.  Merc  barren  hypothesis,  that  neither  arise  from 
facts,  nur  lead  to  experiments,  arc  zteeds  in  the  field  of 
acit*nce  which  will  always  grow  sufRciently  without  manure. 
Vuu,  as  ait  cxperinienUti  poilosophcr  and  a  lover  of 
truth,  ought  to  cndearour  to  cheek  their  growth  ;  and 
should  your  Joiirniil  be  made  a  hotbed  for  their  ruhiva. 
tion,  it  must  inevitably  loose  its  ancient  uoivorsally  ac 
knowledged  utility  and  importance* 

I  am,  Sir, 

Your  obedient  humble  Servant, 

A,  COMBES, 

November  17,  1S08, 
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Electro -Chemical  Tlcscnrrhen^  on  the  Dccomposifion  of  ike 
Earths  ;  uiih  Observathnifi  on  (he  Metak  obtained  from 
the  aikatine  Earlhv^  ami  on  the  Amalgam  pt'ocutcdftom 
Ammoriifi,  Bif  Humfhry  Davy,  J5«y.  See*  K.  S* 
M.  R.  L  A.  * 

1.  hitrodifction, 

i^N  the  Philosophical  Transactions  for  1807,  Piirt  I  +,  ind 
1808,  Part  I,  I  have  detailed  the  general  methods  of  decom* 

position  by  elect r it ity,  and  stated  various  new  facts  obtained 
in  consequrrfte  of  the  appliratiuu  of  them. 

The  resulli  of  the  experimcnt^i  on  potash  and  soda,  as  I 
stated  in  uiy  last  communication  to  the  Society,  atfordcd  mi 
bopes  of  simihr  the   stroI^e!^t  hopes   of  being  abte  to  effect  the  dccomposi* 
sulu.  ij^,^  ^^^jiIj  ^^f  ^ly^,  iilkaline  and  common  emihs;  and  the  phe- 

nomena obtained  in  the  first  imperfect  trials,  made  upon  these 
bodies  countenanced  the  ideas,  that  had  obtained  froai  thi 


lcali<  led  to 


♦  PhitospphicalTramactions  for  1808,  Part  I f^  p.  533* 
t  SeeJounviil,  vol.  XVHl,  p.3il,  and  XIX,  p.  31* 
}  Ibid.  Voh  XX,  p,  2i?0,  3:21. 
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1^  llic  fautid^lions  of  a  discoTery,  if  not  to  the  discdtcry  ^f en rh  admit 

•'^  .       Mr.  tkivy  s 

ImI/,  than  our  neighbours  on   the  coutifient,  yet  on  this  cUim  to  ihe 

|e»9ton  they  hare  been  anticipated  at  home  :  for  in  a  repart'^*^*^**''^^y' 

►f  the  Polytechnic  School,  published  ia  the  last  Nuraber  of  ] 

fce  Phil.  M.igatine,   it  is  said  by  the  editors  of  the  journal  1 

if  the  Polytechnic   School,    *^  that   Mr.  Gay  Lussac,  and  I 

Mr.  Thcnard,  had  repeated   Mr.  Davy's  experiments,  and  I 

ibCaioed  the  two  new  metals^  of  which  the  existence  had  | 

pat  been  suspected  previous  to  Mr.  Davy's  experiments/'  I 

You  say,  it  is  no  derogation  to  Mr*  Davy's  mtrits,  that  Mr.  Davy't  j 

he  has  explored  the  processes  of  nature  by  simplicity  of  in-     ^^^^'-'^y-  \ 

vcstigatlon,  and  clear  deductions  grounded   upon  a  know-  1 

lolge  of  the  antecedent  analogies.     On  the  htst  part  of  this  1 

proposition   I   cannot   agree  with   you.     It  would   in   my  J 

opinion  have  becu  a  derogation   Lo  his  merit,  had  he  been  I 

guidi^d  by  any  analogies  so  loose  as  tho:^e,  which  might  have  I 

led  him  to  look  for  metat«  in  the  fixed  alkalis.     He  was  on  I 

the  contrary   enlightened  by   new   principles   of  research,  j 

ifiitog  from  the  knowledge  of  the  properties  of  chemical  I 

dMonipofiition    by    Voltaic  electricity^  which   your   useful  I 

kbouri   partly  led   the  way   to,  and  which   his  discoveries  ] 
lare  made  almost  universal. 

I  attended  his  course  of  lectures  of  1S07,  and  in  referring  f^*  nejjative 
to  my  notes  I  find,  that  he  stated  it  as  a  fact,  that  all  bodies  J|^|^  ^ifl"^^, 
at  known  composition  attracted  by  the  ne^attfc  pole  in  thc^i'*"»*^ter- 
Voltaic  circuit  consisted  principally  of  inJlamiuable  matter, 

lid  were  naturally  positive;  and  that  it  was  probible  tlicre-  J 

fore^  thiit  ali  bodies  of  unknown   composition  attracted  bj  I 

tills  pole,  itnd  which  were  naturally  po^tive,  might  abo  ] 
cooUin  infiamiiKible  matter. 

I   In  his  lectur»-i  in  1801,   he  stated,  that,   in  looking  for  This  he  Ioo1c»4 
^Jfammabie  maihr  after  those  ideas  in  the  fixed  alkali s/**' ''^  *^^^ 
i/i  hid  discovered  It ^  and  that  he  had  likewise  found  what 

ke  had  not  expected,  that  it  was  metallic  in  its  nature*  '  ] 

Ifi  this  instance  sagacious  conjecture  and  sound  analogy  I 

rcre  followed  up  by  experimental  research^  and  endfd  in  I 

great  discovery-  I 

Guesses,     except   from    experimental    inquirers,    ought  Gu^tte,  m  1 

^rcel/ to  be  tolerated  in  science-  and  to  attach  import- *^^*'*'^''  J 

Ics  ta   tbem^  ^d  to  dignify  them  with  apprubition,  is  I 

'                                                                                      merely  I 
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From  the  in- 
fu-iibility  (>f  ihc 


A  more  power- 
ful apparmtm 
Hf  Allied* 


This  alkaline 
fstnbus  tiioi^um- 
••d,  anJ  electri- 
zed under 
naphtha, 
I  uH  a  mm  able 
gAi  evolved^ 
und  mctallk 
puiat%  appear- 

od. 


on   THE  BECOMPOSITIOX   OP  TICS   lURTOS. 

The  earths  tike  the  fixed  alkiilbi  are  itoucunductofs  of 
electricity  ;  but  the  fixed  alkalis  become  coiiducting  by  fu- 
sion :  the  infusible  nkture  of  the  earths,  howeren  rendered 
it  impossible  to  operate  upon  them  in  thifi  itate:  the  stroo; 
athnity  of  their  basics  for  oJiigcit,  riiutU*  it  iiiuifailin^^  to  art 
upon  them  in  solution  in  iiater;  ami  (he  only  methods,  tliat 
proved  successful,  were  those  of  operatin;^  upon  ihemby 
electricity  iu  some  of  their  combiiifitions,  or  of  combining 
them  at  the  moment  of  their  decompositiou  by  elcctricit)  in 
metallic  alloys,  so  as  to  obtain  evidences  of  t^eir  natufi 
and  properties. 

I  dt'lriyed  for  same  time  layin*  «n  account  of  many  of  the 
principal  rt'SuUs  which  I  obraijii^tl  before  the  Suciety,  in  ik 
hopes  of  bi'ing  able  to  render  them  more  distinct  and  satis- 
factory ;  but  lindiii^  that  for  this  end  a  more  powerful  but- 
tery, and  more  peifect  apparatus  than  I  have  a  prospect  of 
seeing  very  soon  constructed^  will  be  required,  1  have  tcn- 
tured  to  bring  forwards  the  tnTcstigation  tn  its  present itQ* 
perfect  state ;  and  I  shall  prefer  the  impntalion  of  having 
published  unfiiiished  kboiirs,  to  that  of  having  conceited 
any  new  fact^  from  the  scientific  vrorld,  which  may  tcRtl  ta 
assist  the  progress  of  chemical  knowledge. 

2,  Mcthodji  emploj/cdfor  decomposing  the  alkaUne  E*ttihi. 

Bar>ics,  strontitcs,  and  lime,  sli^ihtly  moistened,  were 
electrified  by  iron  \urcs  under  naplttha,  by  the  same  m«* 
thods,  and  with  the  sdnie  powers  as  those  employed  fur  the 
decompobilion  *  of  the  fixed  alkalis.  In  these  ca^^es,  gas  was 
coploiisly  evolved,  nhich  was  inllammable;  and  the  cartb$| 
where  in  coutiicL  with  the  negative  metatlie  wires,  bcscame 
dark  coloured,  and  exhibited  small  points  having  a  metallic 
lustre,  which,  when  exposed  to  air,  gradually  beanse 
white;  they  became  white  likewise  when  plunged  umlffj 
water,  and  ^hen  examined  in  this  experiment  by  a  iiia^nifietJ^ 
a  greenish  powder  seemed  to  separate  from  them,  and  ; 
globules  of  gas  were  dlsenguged. 

In  these  case^  there  was  great  reason  to  believe,  tliat  I 
eartlis  bad  been  decomposed  ;  and  that  their  bases  bad  i 

^  See  page  4j  or  Journal,  vol.  xxv  p.  2P1. 


Hii^  with  the  iron,  so  as  to  form  alloys  decomposible  hf 

the  oiigen  of  air  or  water 5  but  the  indistitictnpss  of  tbe  eC 

feet,  and   the   com  plicated   d  re  urn  stances  required  for  it, 

Were  such  as  to  compel  me  to  fom:  other  plans  of  operation. 

The  strong  attraction  of  potassiiim  for  oxigen  induced  PoUssIum  tried 

me  to  try  whether  this  body  toight  not  detach  the  o^*©*^^  gxi^en  froia 

trob  the  earths,  In  the  s&mc  madtier  a^  charcoal  dccom- tlic  eAiths. 

poies  tbe  common  metallic  oxides. 

I  heated  potissitim  lu  contact  wilh  dry  pure  lime,  barytes*,  Ineffectual* 

ttiontites,  and  magnesia,  in  tubes  of  plate  glass;  hut  as  I 

^U  obliged  to  use  very  small  quantities,  and  as  I  could  not 

valte  the  heat  to  ignitloa  witJiout  fu*iing  the  glass,    I  ob- 

Uiiicd  in  ihU  way  no  good  results.     The  potassium  ap. 

^talted  to  act  upon  the  earths  and  011  the  glass,  and  dark 

Hbwn  substances  were  obtained^   whkh  evolved  gas  from 

HUer;  but  no  distinct  metallic  globules  could  be  procured: 

"wito  these  cir^ruuslances,  and  other  like  circumstanres,  it 

lecmcd  probable,  that  though  potassium  may  partiafly  dc- 

otigeaate  tbe  earths,  yet  its  afllnity  for  oi^igen,  at  least  at 

^lie  temperature  which  I  employed^  h  notsulBcieut  to  effect 

their  decomposition* 

I  made  mi^ttures  of  dry  potash  in  excess  and  dry  baryfc??,  Pntisb  and  die 

"fl^e,  strontites,  aud  magnesia,   brought  them  into  fusion,  *:'^'^-^*"'^*^l  ** 
J  ,  ,  ,  .  *,  '  fa>  in  an  allojr* 

iQa  acted  upon  them  in  the  Toltaic  circuit  m  the  same  man« 

^p  tx  that  I  employed    for   obtaining  the  meUb   of  the 

^^^pilis.       My    hopes   were,    that   the  potassiufu    and   the 

fiietals  of  the  earths  might  be  deoxigenatcd  at  the  same 

time,  and  enter  Into  combination  in  alloy. 

In  this  way  of  operating,  the  results  were  more  distinct  The  results 

^  to  the  fast:  metallic  substances  appeared,  less  fusible ?!^''^^ "*'*'• 

lam  poiassimn,    which  burnt  the  mstant  after  they  had 

horned,   and  which   by  bnrning   produced  a   mixture   of 

potajjh  mid  the  earth   employed ;  I  cndeaTourcd  to  form 

E  under  naphtha,  but  without  much  success.     To  pro- 
the  result  at  all  required  a  charge  by  tlie  action  of 
acid,  which  th«  statu  of   the  batteries  did  not  permit 
Mafteo  to  employ*:  and  the  metul  was  generated  only  in 

^KfflU  power  of  thn  combination,  though  it  consist wl  of  oni? The  Vul?iiic 
Hired  plates  of  copper  and  ziiic  of  ux  inches,  and  ori^j  hundred  ^*^^*n'^«?^t'cei»« 
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▼cry  mmu(c  films,  which  could  not  be  detached  by  fasloli^ 
and  which  were  instantly  destroyed  by  exposure  to  air. 

I  had  found  in  my  researches  upon  potassium ,  that  w*hea 
a  mixture  of  potash  and    the  oxide  of  mercury,    tin,   or 

W4S  mpi(i!}r  do- lead,  was  electrified  In    the  Vol  laic  circuit,  tiic  decompose 

L-^Bipoied,  tion  was  very  rapidj  and  an  amalgam,  or  an  alloy  of  potas- 
iiiim  was  obtained ;  the  attraction  between  the  common 
metals  and  the  potassium  apparently  accelerating  the  sepa- 
ration of  the  oxigcn. 

ihc  earths  were  The  idea  that  a  similar  kind  of  action  might  assist  the  de-. 
composition  of  the  alkaline  earths  induced  me,  to* electrifjr 
mixtures  of  these  bodies  and  the  oxide  of  tin,  of  iron^  of 
lead,  of  silver,  and  of  mercury  ;  and  these  operations  were 
far  more  satisfactory  than  any  of  the  others. 

A  mixture  of  two  thirds   of  barytes  and  one  third  of 

oxide  ©f  idver  Qiide  of  silver  very  slightly  moistened  was  electrilied  by  iron 
wirGs ;  an  effeTTescence  took  place  at  both  points  of  con- 
fact,  and  a  minute  quantity  of  a  substance,  possessing  tho 
whiteness  of  silver,  formed  at  the  negative  point*  When 
the  iron  wire  to  which  this  substance  adhered  was  plunged 
into  water  containing  a  little  alum  in  solution,  gas  was  dis« 
engiigcd,  which  proved  to  be  hidrogen  ;  and  white  clouds, 
which  were  found  to  be  sulphate  of  baryta,  descended 
from  the  point  of  the  wire, 

A  mixture  of  barytes  and  red  oxide  of  mercury,  in  tht 


nUed  with 
iiniibr  oxides. 


EsrytcA  2  p. 
txid 


r«^d  oxide  of 


and  fiAy  of  four  inches,  at  this  time  was  not  more  than  equal  to 
tljal  of  d  newly  constructetl  :ipparatii*i  of  one  hundred  and  fifty  of 
luur  inches.  It  had  been  made  for  the  demonstrations  in  the 
Theatre  of  the  Royal  Institution  m  1803;  and  since  that  time  bad 
been  conitatitly  employed  iu  the  annual  courses  of  lectures,  and 
bad  served,  iu  different  parts,  for  ihc  numerous  experiments  on  the 
decomposition  of  bodie^i  by  electricity^  detailed  in  the  Bakenan 
Lectures  for  1800  .ind  1807,  and  a  number  of  tlie  plates  wert 
dcs'royed  by  corrosiun.  I  mention  these  ciRumiiances,  because 
niaay  eljemists  have  been  deterred  from  pursuing  expenmenCi  OQ 
the  decomposition  of  the  alkali*  and  tlie  earths^  under  the  idea  that 
a  verj-  pgwerfid  combination  was  required  for  the  effect.  Thii, 
tiowevrr,  is  far  fr^)m  being  the  case;  all  the  experiments  detailed 
in  the  text  may  he  repeated  by  means  of  a  Voltaic  battery^  con- 
taining from  one  hundred  to  one  hundred  ami  ^y  plates  of  four 
or  six  inches. 
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ixme  pioportions,  was  electrified  in  the  same  manner.     A 

tmali  mass  of  solid  atnalgam  adliered  to  the  negatire  wire,  ^m 

which   evidciitly   contained  a    substance,    ihat    produced  ^| 

barytes  by  exposure  to  air,  with  the  absorption  ofoxigen;  ^| 

4nd  which  occasioned  the  eTOlutioQ  &f  hidrogen  from  watei*,  H 

leaTtng  pure  mercury,  and  producing  a  solution  of  barytei.  ^ 

Mixtures  of  lime,  strontitos,  magnesia,  and  red  otido  of  l'^"i*»  strontf% 
.  *       i   J   .      XL  ?         o  and  fiiagn«sta 

Biercury,   treated  in  the  same  manner^  gave  simiUr  amal- ^ith  the  same 
^ams,  from  which  the  alkaline  earths  were  regenerated  ^  oxide, 
the  action  of  air  or  water,  with  like  phenomena  j   but  the 
^atitifies  of  metallic  substances  obtained  were  exceedingly 
BkiDute;  they  appeared  as  mere  superficial  farmations  sur-  ^^M 

to  an  ding  the  point  of  the  wire,  nor  did  they  increase  after  ^| 

the  first  few  minutes  of  electrization,  even  w  hen  the  process  ^ 

was  carried  on  for  some  hours. 

These  experiments  were  made  pretious  to  April,   1808,'^"^^^^^*^ 
t  »  ,     .  1       .  .  1    *    ■         i   1  employed. 

at  which  time  the   batteries  were  so   much  injured  by  con- 
stant use,  as  no  longer  to  form  an  efficient  comlMnation.  B 

The  inquiry  was  suspended  for  a  short  time  :  but  in  May  I  ^t 

was  enabled  to  resume  it,  by  employing  a  new  and  much  ^H 

more  powerful  combination,  constructed  in  the  Laboratory  ^M 

of  the  Royal  Institution,  and   consisting  of  lire  hundred  ^M 

pftirs  of  double  plates  of  sii  inches  square.  H 

When  I  attempted  to  obtain  amalgams  with  this  appa-  ^M 

rttus,  the  transmitting  wires  being  of  platina,  of  about  ^  fl 

of  an  inch  in  diameter ;  the  heat  generated  was  so  great  as  w 

to  burn  both  the  mercury  and  basis   of  the  amalgam  at  the  fl 

moment  of  its  formatitin  ;  and  when,  by  extending  the  sur*  ^B 
liees  of  the  conductors,  this  power  of  ignition  was  modifiL*d, 
fet  ttill  the  amaJgam  was  only  produced  in  thin  films,  and 

I  could  not  obtain  globules  sufBciently  large  to  submit  to  V 

ttiftillatiou.     When  the  transmitting  wires  were   of  iron  of  fl 

the  same  thickness,  the  iron    acquired  the  temperature  of  ^| 

i^nitton,  and  combined  with  the  bases  of  the  earths  in  pre*  ^M 

ference  to  the  mercury,  and  metallic  alloys  of  a  dark  gray  ■ 

colour  were  obtained,  which  acted  on  water  with  the  eyolu*  H 

Ciaa  of  kidregen,  and  were  conTerted  into  oxide  of  iron,  I 
md  alkaline  earths-  ™ 

WllU«  I  was  engaged  in  these  experiments,  in  the  be.  Pomiti  an.l 
m^mi  qS  Juae,  I  reccired  a  letter  from  Proftssor  Bcr-  '^''^fctiu*  n.g*- 

*  0%  zeUUS  mercury  in  con 
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tttitwitti  bji*     teltos  of  Slockholin,  in  wliich  he  informed  me,    that,  ia 

tj^wf  ind  Itmc*  conjuncfitjn  wUh  Dr*  Pontin,  he  had  succeeded  in  decom- 

posing  barytes  and  lime,  by  negatively  electrifying  mercury 

in  cojilact  with  tticm^  and  that  in  thia  way  he  had  obtained 

amalganas  of  tlic  metals  of  these  earths. 

THm  repeated         I  im mediately  repated  these   operations  with  perfect  suc- 

wiihsuccv'Mi.      ^^gg  ,  ^  globule  of  mercury,  eJcctrified  by  the  power  of  the 

battery  of  500,  weakly  charged,  was  made  to   act  upon  » 

surface  of  slightly  motstcncd  barytes,  fixed  upon  a  plate  of 

platina.     The  mercury  gradually  became  less  fluid,   and 

after  a  few  minutes  was  found  covered  with  a  white  film  of 

barytes;  aad  when  the   amalgam  was  thrown   into  watcft 

hidrogen  was  disengaged,  the  mercury  remained  free,  and 

a  solution  of  barytes  was  formed. 

The  result  with  ltnie|  as  these  gentlemen  bad  stated^  wav 
preriscly  analogous. 
The srime  fried       That  the  s^me   happy  methods  must  succeed  with  stron- 
^.thstr.Jiiti-i      ^ji^j  ^^^  magnesia,  it  was  not  easy  to  doubt,  and  I  quickly 
f  tried  the  experiment 

From  strontites  I  obtained  a  rery  rapid  result ;  but  from 
magne^sia,  in  the  first  trials,  no  amalgam  could  he  procured. 
By  continuing  I  he  process  however  for  a  longer  time,  and 
keeping  the  earth  continually  moist,  .it  last  a  combination 
of  the  basis  with  mercury  was  obtained,  which  slowly  pro- 
duccil  magnesia  by  absorption  of  oJtigen  from  air,  or  hj  the 
action  of  water. 
Thcamal^ms  All  these  amalgaiTis  I  found  might  be  preferred  for  a  Con» 
mij^ht  bt*  pre-  siderable  period  under  naphtha.  .  In  a  length  of  time,  how* 
tJtiie  under  CTer,  they  became  coTered  with  a  v«  hite  crust  under  this 
naphtha.  iliiid.     \V*hen  exposed  to  air,  a  very  few  minutes  only  were 

require  J  for  the  o\igenation  of  the  bases  of  the  earths*  la 
water  the  amalgam  of  barytes  was  most  rapidly  decom- 
posed:  ihat  of  strontites  and  that  of  lime  neit  in  order r 
but  the  amalgatu  from  magnesia,  as  might  be  expected  from 
the  weak  affinity  of  the  earth  for  water,  Tcry  slowly 
changed  ;  when  a  little  sulphuric  acid  was  added  to  th* 
water,  hovseTer,  the  evolution  of  hidrogen,  and  the  pro- 
du«:ticjn  and  solution  of  magnesia  were  exceedingly  rapidi 
and  themertary  soon  remained  free. 
Sulphate  of  1  was  inclined  W  believe^  that  one  reason  why  roagnestt 

mi 
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was  less  c;isy  to  mcealtizc  than  the  other  alkaline  earth i  mjir"«5>» 
was  m  iasoluhility  'ni  water,  which  would  prevent  it  from  an>>*«^"^  l>«^"«f 
being  presented  in  the  aa stunt  state,  detaclicd  from  its  «o- 
Iniion  at  the  negative  surface.  On  this  idea.  1  tried  the  ex- 
periment, asing  rooistened  sulphate  of  magnesia,  instead  of 
the  pure  earth ;  and  I  found  that  the  amalgam  wan  murh 
MM>neT  obtained.  Here  the  magnesia  was  attracted  from  the 
sulphuric  acid,  and  probably  deoxigeoated  and  rouibineti 
with  the  quickfilver  at  the  same  instant. 

The  amalgams  of  the  other  basej  of  the  alkaline  earths  Haftg  of  rhe 
could,  I  found,  be  obtained  in  the  same  manner  from  their  "*^^**''  «^*^5*** 
iauoe  compounds. 

I  trk4  in  this  way  jetj  successfully  muriate  and  suU 
|>hate  of  lime,  the  muriate  of  strontites  and  of  barytes, 
and  nitrate  of  barytes.  The  earth^^  separated  at  the  de. 
oxigenating  surface,  there  seemed  instantly  to  undergo  de- 
composition, and,  seized  upon  by  the  mercury,  were  ia 
(oine  measure  defended  from  the  action  of  air,  and  from  the 
contect  of  waterj  and  prescrTcd  by  their  strong  attraction 
for  this  metal. 

Ill-  JiiemfU  to  procure  the  MetaU  of(h€  alkalme  Earth; 
and  on  ihcir  Properties, 

Ta  procure  quantities  Qf  amalgams  suflicieot  for  djitiHa-  Trial  to  procure 
tion,  I  combiacd  the  methods  I  had  before  employed,  with  [,na'""rT^"^ 
diofie  of  Messrs  fierzeliui  and  Pontin*  qu^Liititivi. 

Tiic  earths  were  slightly  moistened,  and  mixed  with  one 
third  of  red  oxide  of  mercury  ;  the  mixture  was  placed  on  a 
fiUitc  of  platina ;  a  cavity  was  made  in  the  upper  part  of  it 
to  rccoirc  a  globule  of  mercury,  of  from  50  to  60  grain i 
in  the  weight,  the  whole  was  corered  by  a  film  of  naphtha, 
And  Oie  plate  was  made  positire,  and  the  mercury  negatire, 
t»j  a  proper  coomumcation  with  the  battery  of  five  hundred. 

The  amalgams  obtained  in  this  way  were  distilled  in  tubes  The  amalg 
ai  plate  glass,  or  in  some  cases  in  <ubes  cf  common  glass,   **'"^*^ 
These  tubes  were  bent  In  the  middle,  and  the  extremities 
were  enlarged,  and  rendered  globular  by  blowiug,  so  m  to 
•erre  the   purpose*  of  a  retort  and  receiTcr. 

The  tube,  after  the  amalgam  had  been  introduced^  wa* 
Ukd  mth^  naphthdi    whkli  wu  aftcrwattl  expell.d  bjf 

boiliiii^ 
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boiling,  through  a  smaJ]  orifice  in  the  end  corresponding  H 
the  rcceirer,  which  tras  hermetically  sealed  when  the  tube 
contained  nothing  but  the  rapoor  of  naphtha^  and  the 
amalgam.  . 

I  found  immediately,  that  the  mercury  rose  pure  by  dU* 
tillation  from  the  amalgam,  and  it  was  rery  easy  to  separata 
a  part  of  it;  but  to  obtain  a  complete  decomposition  irif 
Tcry  diffifuU. 

For  this  nearly  a  red  heat  was  required,  and  at  a  red  heat 
the  bases  of  the  earths  instantly  acted  upon  the  glasff^  tnd 
became  oxigenated.  When  the  tube  was  large  in  proportioa 
to  the  quantity  of  amalgam,  the  tapour  of  the  naphtha  far^ 
nished  oiigen  ^ufEcient  to  destroy  part  of  the  bases:  and 
when  a  smaTl  tube  was  employed,  it  was  difBctiU  to  heat  the 
pa.rt  used  as  a  retort  sufficient  to  drife  off  the  whole  of  the 
mercury  from  the  basis,  without  raising  too  highly  the  tem- 
perature of  the  part  serring  for  the  receiTer,  so  as  to  burst 
the  tube  *. 

In  consequence  of  these  diScultles,  in  a  multitude  of  tri* 
als,  I  obtained  only  a  Tery  few  successfnl  results,  and  in  no 
case  could  1  be  absolutely  certain,  that  there  was  not  a  mi- 
nute portion  f  mere  ury  still    in  comblnataon  with  the  mo»i 
tils  of  the  o  rths. 

In  the  best  result  that  T  obtained  from  the  distillation  of 
the  amalgam  of  barytes,  the  residuum  appeared  as  a  white 
metal  of  the  colour  of  sil? er.  It  was  fixed  at  ail  commoa 
temperatures,  but  became  fluid  at  a  heat  below  redness,  and 
did  not  rise  in  Tapour  when  heated  to  redness,  in  a  tube  of 
plate  glasSf  but  acted  ?iolently  upon  the  glass,  producing  l| J 
black  mass,  which  seemed  to  contain  barytes,  and  a  fiiej^ 
alkaline  basis,  in  the  first  degree  of  oxigenat|on  f. 


*  When  the  quantity  of  tlie  amalgam  was  about  fifty  or 
grains,  1  found  that  the  tube  could  not  be  convenienlly  less  i\m 
one  six  111  of  an  inch  in  diapictcr,  and  of  .tjie  capacity  of 
half  a  cubic  inch. 

B«sMDf  the  t  ^^^^  ^^*  ^^^^*  compared  with  other  facts  that  have  been" 

taulis  probably  statcd>  p.  369,  it  may  be  conjectured,  that  the  basts  of  barytes  ha* 
ihc  moat  p»w-  a  higher  aflfijjity  for  oxigen  than  sodium  ;  and  hence  pn>bab)y  the 
J^^'^'^^V^  ba^es  of  tUe  eaiU^s  will  be  more  powerful  imtruments  for  detectirj 
^  Qxigcn^  than  the  bases  of  the  alkalis. 
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When  exposed  toair,  it  rapidly  tarninhi-tl,  aod  fdl  into  a 
white  powder,  which  nas  barytes.  Whon  this  process  wat 
coadacted  in  a  small  portion  of  air,  the  oiigcn  was  found 

absorbed, 

I  have  tried  a  number  of  expc^rlmenls  on  the  action  of  potassium  Base  of  pota»h 
Ml  bodies  supposed  simple  and  on  the  u rid ecom pounded  acids,  *PF^^ '^ 
JPtom  the  afijnity  of  the  metal  for  oxigen,  anu  of  the  ackl  for  ihc 
ftttbstance  formed,  I  had  entertained  the  greatest  liopesof  success, 
U  would  be  jiH!onsi5te;it  with  the  object  of  thi«  paper  to  enter  into  a 
fell  detail  of  the  methods  of  operation;  I  hope  to  l>e  able  to  stale 
them  fully  to  the  Society  at  a  tuture  tijne,  when  they  shall  be  elu- 
cidated by  farther  researches ;  I  sha!l  now  merely  mention  the  ge- 
neral remits,  to  show  that  I  hare  not  been  tardy  in  emptoyirvg  the 
meaaf  which  were  in  my  power*  towards  elTecting  these  important 
ijbjects. 

WliCQ  potassium  was  heated  in  miinalic  acid  gas,  as  dry  as  it  muriatic  aeid 
could  be  obtained  by  common  chemical  means,  there  was  a  violent  P'^S 
cl*fmical  action  with  igpition ;  and  when  the  potassium  was  in  «uf- 
ideui  c|aantity,  the  muriatic  aci<l  ga3  wliolly  disappeared,  and  from 
^at  third  to  one  foiirth  of  its  v^olume  of  hidrogen  w;is  evolvedj  apd 
iBuriale  of  potash  u-as  formed. 

On  fluoric  acid  gas,  which  had  been  in  contact  with  glass,  the  fluoric  acid  ps, 
potas&ium  produced  a  similar  eiTect;  but  ttie  quantity  of  hidrogen 
gffierated  was  only  one  sixth  or  one  seventh  of  ihe  votumc  of  gai^, 
ad  a  white  mass  was  formed^  which  principally  consisted  of  thiatc 
of  potash  and  stiex,  but  which  emitted  fumes  of  ^uoric  acid  wlicn 
ripo»ed  to  air. 

When  Loracic  acid,  prepared  in  the  usual  manner » that  lad  been  and  boradc 
igaited,  was  heated  in  a  gold  tube  ivilh  pota^Jsium,  a  very  minute ^'*^' 
(j'janlity  of  gas  only  was  liberated,  which  was  hidrogen,  mixed  with 
nitrogen y  (the  last  probably  from  the  common  air  in  the  tube) ;  bo- 
rale  of  potash  was  formedj  and  a  black  substance,  which  became 
white  by  exposure  to  air* 

In  alJ  these  instances  there  is  great  reason  to  t>eneve  that  the  hi-  The  results  no  i 
drogeti  was  produced  from  the  water  adhering  to  the  acids;  and  the  conclusif©. 
dilferent  proportions  of  it  in  the  diilerent  cases  are  a  strong  proof 
of  this  opinion.  Admitting  ihi^  idea,  it  seems,  that  muriatic  acid 
gas  must  contain  at  least  one  eighth  or  one  tenth  of  its  weight  of 
inater;  and  that  the  water  oxigenates  in  the  experiment  a  quantity 
pf  potasbium,  sufficient  to  abjforh  the  whole  of  the  acid. 

In  the  ca^cs  of  fluoric  and  boracic  acids,  there  is  probably  a  de- 
POcnpcKition  of  these  bodies  ;  the  bkck  substance  prodmed  from 
Ibe  boracicacid  is  btmllar  to  that  which  1  had  obtained  from  it  by 
ctectncity  *    The  quaoUtie*  that  I  have  opcf  ated  upon  have  been  a« 

yet 
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absorbed,  and  the  nitrof  en  unaltered  :  when  a  portioD  of  it 
was  introduced  into  water,  it  acted  u|K)ii  it  with  great  Tia- 
lence  and  suak  to  the  bottom,  producing  tn  it  barytes ;  and 
hldrogcn  was  generated*  The  quantities  in  which  I  ol^tained 
it  were  too  minute  for  me  to  be  able  to  examine  correctly 
cither  its  physical  or  chemiral  properties.  It  sank  rapidly 
in  water,  and  even  in  sulphnricacid,  though  surrounded  )>]f 
globules  of  hidrogen,  equal  to  two  or  three  times  its  to- 
lume  ;  from  which  it  seems  probable,  tliat  ft  caauot  be  Im 
than  fonr  or  five  times  as  heavy  as  water.  It  flattened  by 
pressure,   but  required  a  considerable  force  for  this  efcct. 

The  metal  from  strontites  siunk  in  snlphuric  acid,  and  ex- 
hibited the  same  characters  as  tliat  from  barytes,  except  in 
producing  strontites  by  oxidation. 

The  metal  from  lime  I  have  never  been  able  to  cxaDrint 
exposed  to  air  or  under  naphtha.  In  the  case  in  which  I  wa& 
able  to  tli'iti!  thequickf^ilver  from  it  to  the  greatest  e^itent,  tbe 
tube  imfrirtunately  broke,  while  w^arm,  and  at  the  moment 
that  tlie  air  enteretl,  the  metal,  which  had  the  colour  and 
lustre  of  silver,  InsiaatTy  took  fire^  and  burnt  with  an  ia^ 
tense  white  light  into  quicklime. 

The  metal  from  magnesia  seemed  to  act  upon  the  glasf, 
even  before  the  whole  of  the  quicksilver  was  distilled  from 
it.  In  an  eiperiment  in  which  I  stopped  the  process  before 
the  mercury  was  entirely  driven  off,  it  appeared  a$  a  solid, 
having  the  same  whiteness  and  lustre  as  the  other  metab  of 

yet  too  small,  to  enable  me  to  separate  and  examine  the  productfj 
and  till  thh  h  done,  no  qltimate  couclusion  can  be  drawn. 

The  action  of  potassium  upon  muriatic  acid  gai  indicates  a  much 
larger  quantity  of  water  in  ihh  substance,  than  the  action  of  dec- 
tricit)  '*n  Dr.  Henn*s  elaborate  experiments ;  but  in  the  one  instance 
the  acid  enters  into  a  solid  salt,  and  in  tb<*  other  it  remains  acri-  ' 
form  ;  and  tlie  diificuUy  ol  decompositiyu  by  cleclricity  mua  in* 
crease  in  pmpcirtioo  as  the  quanlity  of  water  diuunislies^  no  that  it 
the  apparent  maximHm  o(  electrical  effect,  there  is  no  reason  ta 
suppose  the  gas  free  from  water, 

Those  persons  who  have  supposed  hidro2»?n  to  be  tbebasUof 
muriiittc  acid  may,  perbapR>  give  another  solution  of  the  phcno- 
0(ru:j,  and  conMdcr  the  experiment  I  have  detailed  a*  a  proof  ol 
XUn  opinion* 
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liie  eartUs.     it  sunk  rapidly  lu  water,  though   surrounded 

by  globules  of  gas  produdug  magnesia,  and  quickly  chaageil 

in  air,  Ijecoraing  covered  with  a  uhlte  crust,  aud falling  into 

a  fine  powderi  which  pro?t^  to  be  magnesia* 

In  S4:?erai  cases  in  whicJi  amalgainii    of  the  metals  of  the  Am^^ams  of 

earths^  containiug   only  a  siiial!  quantity  of  mercury^  ^'^^^lUc  earUis. 

obtained,  I  exposed  thcin  to  air  on  a  delicate  balance^  and 

always  found,  tliat,  during  the  conversion  of  metal  into  eartJi, 

there  was  a  considerable  increase  of  weight. 

I  cndeaToured  to  ascertain  the  proportions  of  oxigen  and  Attempts  ta 
t      -    .     ,  1  -  »      *        ■  .  J.   I         ascertain  lh« 

bans  iQ  barytes  and  stronlUes,  by  healing  amalgams  of  them  pm^oruonof 

In  tubes  filled  with  oxigen,  but  witliout  success,  I  satisfied  ^^^-* 
^-m^lff  howcTer,  that  when  the  metals  of  the  earths  were 
I  bofsed  in  a  siniil  quantity  of  air  tliey  absorbed  oiigeni 
gained  weight  in  the  proceiis,  and  were  in  the  highly  caustic 
or  nn^lacked  state;  for  tliey  produced  strong  heat  by  tho 
cx»ntact  of  water,  and  did  not  effcrTCSce  during  their  solu- 
tion in  acids. 

The  cTidcnce  for  (he  corapoetion  of  (he  alkaline  Earths  is 
then  of  the  same  kind  as  that  for  the  composition  of  the  com- 
Bon  metallic  oxides^  and  the  principles  of  their  decomposi- 
tion are  precisely  similar,  the  inflammable  matters  in  all  cases 
leparating  at  the  negative  surface  in  the  V^oltaic  circuit,  and 
I  Ikfitfttigen  At  the  poj^itive  surface. 

I      These  new  substances  will  demand  names  ;  and  on  the  same  New  namea. 

prkociplcs  as  I  have  named  the  bases  of  the   fixed  alkalis 

potassium  and  sodtum,  I  shall   venture  to  denominate  the 

I  metaU  from  tJie  alkaline  earths  barium,  strontium,  calcium, 

and  oiagnium ;  the  laat  of  these  words  is  undoubtedly  ob- 

|i  jecdonable,  but  magoesltim  *  has  been  already  applied  to 

[  nelatlic  manganese,  and  would  consequently  have  been  an 

f^aivocal  term. 


IV*     Inquiries  relative  in  the  Decomposition  of  Alumine^ 

S ilex  J  ZirconCj  and  Gtuchte. 
I  tried  the  methods  of  electrization  and  combination  with  Aluniine  «nd 
|uick«itrer,  and  the  common  metals,   by  which  I  had  sue*  ^1:*^'^  ^^ ^^'^  ^ 
needed  in  decomposing  the  alkaline  earths,  on  alumine  andeardis. 


^  Bergman   0|»usr.  torn*  ii»  p,  200. 
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stfoT;  but  without  guitiing  distinct  c?ldeiiccs  of  their  hivJnK 

ttndergonc  any  change  in  tht*  processes- 
Obliged  to  seek  for  other  means  of  acting  npoa  them,  il 

was  necessary  to  confiider  minutely  their  relations  to  other 

bodies^  and  to  search  for  analogies,  by  which  the  prindplct 

of  research  might  be  guided. 

AluinifTc  rcry  i^lowlj  rmds  its  point  of  re«t  at  the  ncgatiro 

pole,  in  the  electrical  circuit ;  but  *i!ex,  even  when  diffused 

in  its  gelatinous  state  through  water,  rests  ifidilTerenUy  at 

the  negative  or  positive  pale^. 

From  this  indid+^rencc  to  po^tivc  and  negati? e  decrical  ( 

iaM;tuble  neu-    attractions,  following  the  genera!  order  of  facts,  it  mightbv  < 
tnl  ^lu, 


Neafly  indif- 
ferent to  the 
two  electrici- 
ties. 


Anatogou*;  to 


or  »tura.'ed 

4ixides. 


Fsrposrdto 
«4ectriciiy  io 


iiifcrred,   that  if  these  bodies  be  cotnpi9iinds,  the  electrical 
energies  of  their  ck'nicDts  are  nearly  in  equilibrium  ;  andthAt 
thcirstate  is  either  unatogo us  to  that  of  insaluble  neutral saltf| 
I  or  of  oxides  nearty  saturated  with  oxjgen. 

K  The  combinations  of  sitex  and  alnmine  with  acids  and  al- 

■  kalis,  as  well  as  their  elrctrical  powers,  were  not-  inconsistent 

^^_^  with  either  of  these  ideas;   for  in  some  respects  they  rescni* 

^^H  ble  in  physical  characters  Ihiatc  and  phosphate  of  Jime^  as 

^^B  '         much  as  in  others  they  approach  to  tlie  oxides  oi  zinc  and 

^^ 

[  Ficperimoits  ta  Oq  ihiy  idea  that  silcx  riu<(ht  be  an  insoluble  n en tr osaline 
I  ?ne  losSi'  Compound,  containing  an  unknown  acid  or  earth,  or  both, 
^^  and  capable  of  being  rcsolred  into  its   secondary  elements^ 

^^ta  in  the  same  manner  as  sulph^t«i  of  barytes,  or  iluatc  of  lime) 

^^  I  made  the  following  e\perimeuts. 

Two  gold  coues%  connected  by  moistened  amianthns 
wereEllcd  with  pnre  water,  and  placed  in  the  electrical  cir- 
cuit, a  smaH  quantity  of  carefully  prt^pared  and  well  waslicd 
silcx  was  introduced  into  (lie  positi ire  cone;  the  action  wis 
kept  up  from  a  battery  of  tvro  hundred  plates,  for  somo  M 
hours,  till  nearly  half  of  the  lluid  in  each  cone  was  ex-  " 
bausted;  the  remainders  were  examined;  the  fluid  in  ih§ 
One*e>seIan*tf»<^*>ne  containing  thesilcx  was  strongly  arid  :  that  in  the  op- 
alkaline;     the   two   fluids   were 


i 


i 


dis^lved» 


tht  other  alko- posit C    coue  was    strongly 

*  ^       passed  through  bibulous  paper,  and  mix L*d  together ^  when  4 

precipitate  fell  down^   vyliich  prored  to  be  sQcx* 

♦  The  same  as  Lhosp  ilc^ribed  k}  Phil*  Tray^  1807^  p.  §:  « 
Journalt  vol.  xviii,  p.  323. 

an 


• 
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Oa  the  fir^t  Tiew  of  the  subject,  it  appeared  probable,  that  It  wight  be  sup- 
tki$  silcx  had  been  formed  by  the  uniou  of  th^  acid  and  the  ^-J^^  ^^  ^^^ 
«lkalin«  matter  in  the  two  coneJi,  and  t bat  the  experiment  composed,  and 
demonstrafed  a  decora  position  and  recomposition   of  bWex  ;  1^^^/**^***^ 
^nt  before  such  a  roncJusion  could  be  made,  many  points 
were  to  be  determiued. 

It  was  possible,  that  the  add  might  be  nitric  acid,  produced 
$s  in  other  dectrical  experiments  of  a  similar  nature,  and  that 
tJiis  acid  might  have  di?solf  ed  silcx,  which  was  precipitated  by 
the  alkaline  matter  at  the  other  pole,  which  might  be  either 
potash  used  for  dissohiag  the  stlex,  which  had  adhered  to  it^ 
^loiwtth standing  the  processes  of  lixivtatlon  in  acid^,  or  am? 
monia  produced  in  consequence  of  the  presence  of  the  at- 
piospherej  or  if  potash  was  present,  it  was  likewise  poBst- 
ble,  that  the  siJex  might  hare  been  carried  over  in  solution, 
with  this  alkali,  frqm  the  positive  to  the  negative  surface. 

Minuti*  experiments  were  insitituted  and  completed  in  the  but  (Jiii  ndt 
iamc  manner  as  those  detailed  in  the  Philosophical  Trani>ac-  ^ 
tioDS  for  1807j  p.7*j  which  soon  prored,  that  there  was  no 
reason  to  suppose,  that  the  silex  had  been  changed  in  these 
experiments. 

The  arid  proved  to  be  nitric  acid,   which  under  the  dec.  The  add  was 
frical  action  seemed  to  have  dissolf eil  the  silex;  the  alk*ili '*'^'^'*^' 
turned  out  to  be  prinripalty  fixed  alkali;  and  that  it  was  Alkali  not  froii| 
merely  an  accidental  inifrt'^Uent,  and   not  a  constituent  of  "***"**• 
the  sildx,  appeared  from  this  circumstance,  that  when  the 
lame  portion  of  silex  was  long^  clectrtljed,  by  degrees  it  lost 
its  poifer  of  aifgrding  thesuh^tance  in  questioa  f. 

This 

*  Journal^  vol.  xviit^  p.  ^^5, 

f  If  si)ex«  that  has  been  carrfuHv  washed »  after  precipitation  Common  Hi^ 
t>V  umriatic  acid  from  liquor  siikum,  br  moistened.  r*nd  acted  ou*"'*"^^  metbotU 
by  mercury  negatively  electrili*;?d,  I  he  mercuiT  soon  coiilain.s  a  no-  bodies  Imper- 
tahleq4ian»ity  of  potassiuui.     Well  washed  alumhie,  that  has  been  foct 
preeipitaletl  fron»  alum  My  carbonate  of  foda,  affords  by  the  same 
treatment  sodium  and  potassium,  ^o  that  the  powers  of  electroche* 
fnicat  unalysis  are  contiriualh  demotistrating  the  imperfection  of  the 
common  chemical  methorfs  o(  sepamting  bodies  from  eiich  o^hcr. 
The  purest  borat-ic  acid,  which  can  be  obtained  from  borax  by 
phemical  decompof^ilion^  by  eh'ctrical  analysis  is  shown  to  contam 
both  sodit  and  the  decomposing  acid  employed  in  the  process;  <iud 
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Treated  as  in-       This  rfMiUhaTinir  taken  place,  the  same  plan  of  operatioti 
Janmiabres  s«-  ^  -t      -^C  \^\       -  l    w  1.1     * 

iojmted  with      ▼*»  not  piirsiiod  with  rrspect  to  aluTninc,  which  rcscmbkft 

txtfcn.  saline  compound  less  ihan  silex ;  and  the  mcUiod  which  I  now 

adopted  of  ^tciing  upon  these  bodies  was  on  the  sup posiHoit 
0/  their  being  infiaramablc  substances  so  highly  saturated 
with  osigen  as  to  possess  little  or  no  positire  electricity. 

Alumine  and  silex  have  both  a  strong  affinity  for  potash 
and  soda;  now  supposing  them  to  be  oxides,  it  was  reason* 
able  to  conctode,  that  the  oxigen,  both  in  the  alkalis  ant\ 
the  earths,  must  be  passive  as  to  this  power,  which  must 
consequently  be  referred  to  their  bases,  and  on  this  notion 
It  was  possible,  that  it  might  t>e  made  to  assist  tbeir  decom* 
position  by  electricity, 
fTilex  I  p.  pot-  A  Her  this  reasoning,  I  fused  a  mixture  of  ode  part  of  sl- 
l^ior/^n'^a  pk"  ^^^i  ^^^  ^^^  ^^  potash  in  a  pfatina  crucible^  and  preserTed 
trte  mUturc  Hiiid,  iind  in  ignition,  oyer  a  fire  of  charcoal | 
the  crucible  was  rendered  positive  from  the  battery  of  # 
hundred,  and  a  rod  of  plating,  rendered  negatire,  w 
brought  into  contact  with  the  alkaline  menstruum*  At  tb|( 
moment  of  contact  there  was  a  most  intense  light;  wkei| 
ihe  rod  was  plunged  into  the  liquid  an  efferve.^cence  too^ 
place,  and  glob^iles,  which  burnt  with  a  brilliitnt  flanic^ 
rose  to  the  surface,  and  !»wam  up^n  it  in  a  state  of  conw 
bustion.  In  a  few  minutes,  when  the  mixture  waii  cool^ 
tfie  plalina  bar  wa«»  removed:  after  as  much  as  pos^ibtc  c 
the  alkafl  aud  silox  had  been  detiched  from  It  by  a  kntft 
there  remained  brilliant  metallic  scales  round  it,  whicb  Ifl 
ataotty  became  covered  with  a  white  crust  in  the  air,  an 
ionie  of  which  in  flamed  spontaneously.  The  platina  appearo 
jQiich  corroded,  and  of  a  darker  tint  than  belongs  to  tbe  pure 
gnetal.  When  it  was  phingcd  into  water  it  strongly  effer, 
▼esced :  the  fluid  that  came  from  it  was  alkaline ;  wben 
few  drops  of  muriatic  acid  were  added  to  the  solution, 
white  cloudiness  occurred,  which  faripus  trials  desnonslrati 
to  depend  upon  the  presence  of  stlex. 


hence  the  experimrnt  on  the  action  of  the  boractc  acid  and  , 
tassiumi  page  37 S»  may  pos^bly  be  expl<uaed  without  ^sumii^ 
its  dfcompotkition* 
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A  simUar mixture  of  potash  and  alumine  was  expcnmcnte'd  Alammeaad 
pen  in  the  same  manner,  and  the  results  were  pcrfectlf  atia-  j„  ^hg  ^^m^ 
IgouJ  ;  there  adhered  to  the  rod  of  platina  a  film  of  a  me-  nmmcr, 
illlic   substance,   which  rapidly  decomposed  water,  and  af- 
irded  a  soluttoa  which  deposited  aluniiiu^  by  the  action  of 
ill  acid* 

I  tried  sereral  forms  of  Ihk  experiment,  with  the  hopes  Tit e  metal 

beiog  able  to  obtiln  a  suilicieiit  quantity  of  the  metaUie^jj^j^^jj  ^n^ 
\iilieT  from  the  platina,  so  sls  to  examine  it  in  a  separate  T^^t^^ 

ie;  but  I  was  not  soccessfuL     It  was  always  in  siiperti*  -^ 

lal   scaYos,   which  oxidated,  becoming  white  and  alkaline^ 

re   it  could  be  detached  in  the  air;  it  instantly  burnt  ' 

Vhen  heated,  and  could  not  be  fused  under  naphtha  or  olL 

I  tried  similar   experiments   with  mixtures  of  soda  and  Ex  pen  mem* 
lluoiTne,  and  soda  and  zlrcone,   and  used  iron  as  ^*^  "^g^^tid^^j^*^ 
tifeiy  electrified  metal.     In  all  the^e  cases,  during  the  whole  tircone  mad. 
jrocess  of  electrixation,  abundance  of  glabules,  whichswam'*      * 
)o  a  itAte  of  inttammation  on  thr  fused  mass,  were  produced* 
And  in  the  mixture,  when  cooled,  small  lamina!  of  metal  wera 
Taund  of  the  cotoiir  of  lead,  and   less   fu^iihle  than  sodium| 
%hich  adhered  to  the  iron;  they  acted  Tiolently  upon  water^  | 

iod  produced  soda  and  a  white  powder,  but  in  quantities 
too  small  to  be  minutely  examined, 

1  endearoured  to  procure  an  alloy  of  potassium,  and  the  Trials  to  o%tate 
bases  of  tlie  earths,  from  mixtures  of  pofai»]i,  siiex,  and  alu-  creatm/m^'  p«%- 
itine,  fused  by  electricity,  and  acted  on  by  the  positive  and  =^*h  unsucoai^ 
Hegatire  surfaces  in  the  same  manner  as  pure  potash,  in  ex* 
pcriments  for   the  decomposition  of  tliat  substance;  bat  I 
-obtained  no  good  results.   When  the  earths  were  iii  qnantitlei 
^ual  to  one  fourth  or  one  ^fth  of  the  alkali,  they  rendered  it 
lo  highly  nonconducting,  that  it  was  not  easy  toaflect  it  by 
'dectricity,  and  when   they  were  Jii  very  minute  portions, 
Ute  substance  produced  had  the  characters  of  pure  potas- 
anm. 

I  heated  smajl  globules  of  potassium,  in  contact  with  si-  Pota^iumheit* 
lex  and  alumine,  in  tubes  of  plate  glass  filled  with  the  Tapour  ^7^^  *^**| 
iof  naphtha:  the  potassium  seemed  to  act  at  the  same  time  vapour  of 
bpon  the  glass  and  the  earths,  and  a  grayish  opaque  mass,  "*P^'ha. 
ot  po^ses^ed  of  metallic   splendutir,  waa  obtained,  which 
iVireiCcd  in  water,  dep^sitltig  white  cloudi.     Here  it  was 
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possible  that  the  potash  had  been  conferted  whollf  or  pgriif 
into  protoidde,  by  its  action  upon  tlie  earths;  but^  oo 
globule  was  obtiiltied,  and  as  the  plate  glass  alone  xnigt^t 
hare  produced  the  cfibct,  no  decided  inference  of  the  6^ 
toiDpositioTi  of  the  earths  cfin  be  drawn  from  the  procest* 

I  shall  now  niention  tlie  last  trials  that  I  inadcwith  re< 
spcct  to  this  object. 

Potassium,  amalgamated  with  about  one  third  of  mercury, 
Kftol^withli-'*^  was  electrified  negatively  under  naphtha,  in  contact  with  si* 
lex  Tery  slightly  moistened,  by  the  power  of  fire  hundred ; 
after  an  honr  the  result  was  examined.  The  pota&siam  wii 
made  to  decompose  water,  and  the  alkali  formed  neutral* 
ized  by  acetous  add ;  a  white  matter,  ha?ing  all  the  ap« 
pcarancc  of  silcx  precipitated,  bat  in  quantity  too  small  for 
accurate  examination* 

I  tried  the  same  method  of  actioh  upon  alumine  and  glu. 
cine,  and  obtained  a  cloudiness,  more  distinct  than  in  the 
case  of  stteir,  by  the  action  of  an  acid  upon  the  lolution 
obfatncd  from  the  amalgam. 

Zircone  exposed  in  the  same  manner  to  the  actloti  of  elec* 
tricity,  and  the  attraction  of  potassium,  furnished  still  more 
satisfactory'  rcsnUs,  for  a  wliitc  and  iinc  po\ider,  soluble  in 
sulphuric  acid,  and  which  was  precipitated  from  sulphnric 
acid  by  ammonia,  separated  from  the  amalgam  that  bad  been 
obtained  by  the  action  of  water. 
Tti«f  iTt ippear  From  the  general  tenor  of  these  results,  and  the  compt* 
«4»  b«  mrtaJUc  fjgQ n  between  the  di ifercnt  acfies  of  experiments,  there ieems 
Tcry  great  reason  i(f  conclude  that  alumine,  lirconc,  glacine, 
and  silex  arc,  like  the  alkaline  earths,  metallic  oxides,  for  on 
DO  other  supposition  is  it  easy  to  explain  the  phenomeaty 
that  haTe  been  detailed. 

The  evidences  of  decomposition  and  composition  are  tiikt 
howcTcr  of  the  same  strict  nature  as  those  that  belong  to  the 
filed  alkalis  and  alkaline  earths;  for  it  is  possible,  thai  in 
the  experimi^nts  in  which  Hhc  silex,  alumine,  and  zirconi 
Appeared  to  separate  during  (he  oxidation  of  potassium  and 
todlum,  their  bases  might  not  actually  hare  been  in  combi- 
nation *with  them,  but  the  earths  themselves  in  union  withi 
the  metals  of  the  alkalis,  or  in  mere  mechanical  mixtor«b| 
And  out  of  an  ujimcnse  number  of  eiperimenti;  which 

made 


sid  zircone. 


but  the  «vt' 
iUsnoc  not  so 
ttzkt. 


SClOTIPiC   NEW«, 

tlie  kttsil  last  deUUed^  m  very  few  only  glTe  distinct 
m  of  the  productba  of  any  earthy  matter;  and  la 
I  when  earthy  matter  disappear,  the  quantity  was  such^ 
IBllercd  it  impossible  to  decide  on  ihi}  species, 
b  I  been  so  furtkiiiatc  as  to  have  obtained  more  certain 
mtcs  on  tliis  subject,  and  to  have  procured  the  metaOic 
tan^es  I  was  in  search  ofj  I  shonld  hare  proposed  for 
Kflie  names  of  siltcium^  alnmium,  zirconium,  and  giu* 
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(To  be  concluded  in  our  nest,) 
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SCIENTIFIC    NEWS. 
Wcrneriofi  Natural  flhton/  Socicttf* 


T  tbe  meeting  of  the  Wcrncrian  Natural  IJi?»tory  StJcJcty  Wemerian 

rl2th  of  NoTember,  tlie  ReV.  Andrew  Jameson,  mi-  Society, 
of  St.  Mnngo,  Dumfri^shire,  read  a  paper  entitled 
liirvations  on  Meteorological  Tables,   with  a  description 
inew  Anemometer*     After  some  generaj   obserratiotis  Mct#oTt)logiGAl 
Be  importanct^  of  meteorological  obserfationSj  and  qh  <^*^**f^***'^- 
merits  and  defects  of  registers  of  the  weather,  kc^  ho 
ited  out  what  he  considered  to  be  the  best  form  of  a  me- 
■ogical  jouVnat,  and  then  described  the  e?cternal  form 
Wternal  structure  of  an  extensive  and  campletemoteor- 
^eal  observatory,  and  enura«rated  about  twenty  differ* 
instruments,  which  ought  to  find  a  place  in  every  esta* 

Eent  of  that  kind*     He  remarked,   that  a  dally  eiami- 
of  the  changes  which  take  place  in  those  instrumeuti^ 
with  a  careful  record  of  the  external  appearances  in 
|teosphere,  will  atford  a  constant  and  fascinating  em- 
■ent  to  the  most  zealous  observer,  and  will  in  time  en.  Their  use, 
^s  to  form  a  just  theory  of  meteors;  to  prognosticate 
I  considerable  accuracy  the  nature  of  the  coming  wea- 
Kand^  ^^^tly^  c^nabte  us  to  ascertain  the  climate  ofdtf- 
|R  countries,  with  the  view  of  dcteruiiuing  the  influence 
WrU  on  organic  bodies.     He  next  descrUn^d  an  Anemo- 
BT,  which,  by  a  very  simple  and  iugeuious  arrangement 
mrtSy  ^itt  enable  the  most  common  observer  to  ascer* 
Ble  Telocity  of  the  wind  with  perfect  accuracy. 
Et  the  iarne  meeting,  the  Rev,  Juhn  Fleming,  F.  A,  S,  M'nfralogy  oF 
hler  of  Hre«$ay  in  Shetland,  who  has  beca  for  i^ome  j,^;!,  ^^""^^^ 
■  time 
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time  past  employed  in  extmining  the  mineral ogjr  of  iboit 
remote  Ulands,  cominunlcated  tp  the  Society  an  interestiiii 
aeeoani  of  Uic  gcogrtostic  relations  of  the  rotks  in  thi 
islands  of  Unst  and  Papa  Stour;  in  the  coarse  of  which  h$ 
ga?e  answers  to  Ibc  queries  formerly  pnbUshed  reganiioj 
the  serpentine  and  sandstone  of  Shetland.  After  ageoent 
account  of  the  pasiiion,  extent  and  external  appearance  of 
the  island  of  Unst,  he  next  described  the  di^erent  rocks  of 
Hhich  it  is  composed,  in  the  order  of  their  relatire  andqni* 
ty,  and  reraarked,  that  their  general  direction  is  from  S.W. 
to  N,  C.  The  rocks  arc  gneiss,  mica-state,  clay-slatej 
limestone,  hornblcndcrock,  pots  tone,  and  serpentiae.^ 
The  gneiss  in  some  places  appeared  to  alternate  with  thi 
oldest  mica-slate,  and  in  others  to  contain  beds  of  horn' 
blende- rock.  The  mka^slatey  which  is  the  most  abundant 
rock  in  the  island,  is  trarersed  by  numerous  contempora. 
iieous  veins  of  quartz,  and  also  of  feldspar,  and  passes  dis* 
tinctly  into  clay^state.  It  contains  beds  of  hornblendc-rock 
and  of  liracstonc.  The  clay^slute  occurs  but  sparingly  in 
this  island.  Thfi  potstone  usually  accompanies  the  serpen* 
tine*  The  serpentine  occurs  in  great  abundance,  in  Mt^ 
in  the  oldest  clay-slatc  and  newest  mica^slate,  and  heacf 
must  be  referred  to  the  oldest  or  first  serpentine  formation 
of  Wernftn  Mr.  Fleming  is  also  inclined  to  belieTe,  that 
the  serpentine  of  the  neighbouring  Island  of  Fetlar  belongs 
to  the  same  formation.  The  island  of  Papa  Stour^  situate 
on  the  west  coast  of  the  Mainland,  (ai  the  largest  of  thi 
blands  is  caMiHl),  contains  no  primittTC  rocks  ;  on  the  con* 
trary,  it  appears  to  be  entirely  composed  of  floetz  rocks. 
These  are,  conglomerate,  greenstone,  clajitone,  porpbj* 
ride  stone,  horn  stone,  and  sandstone.  The  sandstone,  as 
appears  from  obscrYations  made  in  this  island  and  other 
parts  of  Shetland,  would  seem  to  belong  to  the  oldest  coal* 
fortDation.  The  clay  stone,  conglomerate,  porphyrit*.? 
stone,  greenstone,  and  hornstone  (probably  clinkstone) 
rest  on  the  sandstone.  In  sonie  places  Mr.  rieming  ob- 
termed  the  greenstone  alternating  with  the  sandstone,  hcnct 
he  properly  concludes,  that  they  belong  to  the  $ame  forma* 
tlon.  In  no  place,  howevc-r,  did  he  observe  any  of  tht 
Other  rocks  alternating  with  the  sandstone;  and  therefort 
the  formation  to  which  they  belong  remaiot  still  somewhat 
problematical. 
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PREFACE. 

HE  Authors  of  Oripina!  Papers  and  Communications  in  the 
present  Volume  .ire,  the  Rev.  E.  J.  Burrow,  A.  M. ;  Sir  Thomas 
Clarges,  Bart.;  I*.  Barlow,  Esq.;  Mr.  J«lm  Farev;  Mr.  William 
Skrimsbire,  jun. ;  Dr.  Thomas  Stewart  Traill ;  A  CorrcspoiKlent ; 
Richard  Greene,  Ksq.  P.R.  M.S.  K.;  Mr.  B.  Cook;  Mr.  James 
Scott ;  G.  K.  M. ;  Philochcmiciw ;  Mr. de  Luc ;  E.  K.  G.  H. ;  S.  N. ; 
Sir  Georp^e  Caylev,  Bart  ;  T. ;  Mr.  Charles  Hayier;  Mr.  W.  Wei- 
don;  W.  Saint,  Esq,;  Arthur  Aikin,  Ksq.  ;  Thomas  Yoimg,  M. D. 
F.  R,S.;  John  Gougb,  Esq.;  J  R.  Gowen,  Esq.;  C\0.  T. 

Of  Foreigo  Works,  M.  To^^nelier;  M.  Blavicr;  J.  C.  Delamfe- 
thcric;  Hericart  de  Thury  ;  H.  Lelivec;  C.  L.  Cadet ;  M.  Guytoa- 
Morveau* 

And  of.  Bi-iiish  MemoirMahrrdge J. Pr  extracted,  William  Her- 
shcl,  L.L.D.  F.R.S.;  T.  A.  Knight,  Esq.  F.  R  S. ;  Mr.  Wil- 
fiam  Brande;  Kverard  Home,  f^/F-R.  S. ;  Humphry  Davy, 
Esq.  Sec.  U.S.  M.R.I.  A.;  William  Henry,  M.D.;  Tbo- 
jfiias  Young,  M.  D.  For.  Six  II.  S.;  John  Goldiugharo,  Esq. 
F.  R.S.;  William  Richardson,  D-D.;  W.  Allen,  F^q.  F.R.S.; 
'W.  H.  Pepys,  Esq.  F.  R.  S.;  llight  Hon.  Sir  Joseph  Biuiks,  Bart. 
K.B.  P.  R.  S. ;  Mr.  James  Parkinson;  R.  A.  Salisbury,  Esq. 
F.R.S,;  Mr.  John  Dunbar;  Henry  Reeve,  M.  D. ;  Dr.  James 
Howison;  Mr.  Jan>es  Broad;  Bath  Aqjricultural  Society;  Lord 
Somerville;  John  Billingsley,  Esq.;  Mr.  Charles  le  Caan;  James 
Edward  Smith,  M.  D.  F.  R.  S.  P.  L.  S. ;  William  Hunter,  Esq. 
Sec.  A.  S. ;   Mr.  William  Anderson;   Dr.  Alexander  Anderson. 

TliB  Engravings  consist  of  1.  An  improved  Goniometer,  by  the 
Rev.  William  Burrows:  2.  Views  of  the  late  Comet,  hvDr.  Her- 
sclid :  3.  Crystals  of  the  Diopskic,  a "  new  Sj>i*eies  of  Mineral : 
4.  Mr.  Christopher  Towill's  Life  Boat:  5.  Dilphinus  Melas,  a 
iton  descript  of  the  Order  Cete:  4».  Dr.  W.  Henri's  Apparatus 
for  the  Analysis  of  the  Compound  inHan)niaf)le  (nisses  by  slow 
Combustion:  7.  Messrs.  Allen  and  Pep vs's  Apparatus  for  showing 
the  Changes  produeed  in  Air  by  Respiration.  8  \  iew  of  I^ort- 
inoon:  9.  View  of  Pleskin,  on  the  N.  W.  Side  of  Bengore  Pro- 
montory: 10.  Sir  George  Cayley's  Plan  for  a  Theatre:  11.  The 
Chinese  Method  of  propagating  Fruit  IVees:  12.  Mr.  Hroad^s  In- 
strument for  measuring  standing  Timber:  1!^.  Mr.  l.e  Caan's  im- 
proved Trara  ]*lates  for  Rail  Roads :  11-.  Guy  ton  Morveau's  per- 
manent Apparatus  for  destroying  ConUi^vion. 
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ARTICLE   L 

I  account  of  a  Chtiiomeier  invetited  %  the  Ret?.  E,  J.  Butt^ 
*0W,  A'  J/.,  Fellow  of  Magdalen  College,  Cambridge, 

To  Mr,  NICHOLSON. 

IValihamsioW)  Dec^  Qih^  1808* 

MIOULO  you  tliiiik  t!ie  folio wjd^  account,  accompanied  ^^^  eoniome- 
drawtn^,  of  a  goniometer  made  hy  Mr,  Harris  of  Hnl-  ler 
»  under  roy  directions,  upon,  I  believe,  a  new  priuci|>1ej 
II  worthy  of  a  place  m  your  Journal,  by  lo^ertin^  it  you 
^U1  oblige 

Your  obedient  servant, 

E.  J.  BURROW. 

,  Pli^re  1,  fig,  1,  is  a  steel  bar  of  about  yV  of  an  inch  j*5-ri»„<|  * 

e,   chamfered  oif  to  the  [loiot  B,     On  B  G  is  tuken 

iclly  on  inch,  B  A,  and  A  is  mtide  the  centre  of  motion 

th«?  l^n^  ^  ^  ^^^  ^*>  ^^  wljjch  11  E  is  ftl^o  brouf^ht  to  a 

at  D  to  corre*^|>ond  with  B,     To  the  other  end  of  these 

Yql.  XXIL    No-  9t>— Jan»  I80y.  B  kgs 


AW   ACCOUNT    OF    A    OONlOMETEIt. 


Kfethod  of 


IncrtQationi  of 
Stmia  ifccr- 
l%t««^  by  it, 


legfi  11  attached  by  the  pin  F,  a  movable  quadrant^  pai 
through  the  bar  B  G  at  C,  and  graduated  to  read  towards 
the  side  of  the  shorter  leg,  de.  The  handle  G  H  is  maile 
to  project  on  the  opposite  side  to  that  on  winch  the  legs 
move,  that  it  may  not  interfere  with  the  use  of  a  bras»  de- 
gree divided  into  mmutes,  to  be  attached  to  the  centre  A 
upon  longer  radii.  The  leg  A  B  is  divided  accurately  into 
tenths,  and  the  two  nearest  tht;  point  B  into  twenttethft,  and 
these  again  into  fortiFthe.  The  whole  instrument  is  about 
four  inches  and  a  half  long. 

Now  if  the  crystal,  the  angle  of  which  is  to  he  measurefl, 
be  detschedy  it  is  obviousj-that,  if  an  acute  one,  by  applying 
it  to  the  angle  BAD  the  vertical  and  equal  angle  £  A  C 
will  be  given  on  the  quadrant :  if  obtuse*  by  applying  it 
to  the  ang^c  E  and  B  we  obtain  its  supplement  E  A  C. — 
But  if  the  crystal  be  imbedded  in  the  matrix,  so  that  with 
the  common  goninmetera  having  the  movable  vertex  it  is 
difticult  to  procure  a  mechanical  measurement  of  the  pro- 
truding angle,  we  lake  mny  distance  from  ibe  vertex  of  the 
crystal  measured  upon  the  scale  of  tealha,  &c. ;  and  placing 
one  point  of  the  instrument,  fex.  grj  on  x  (fig.  2)  and  the 
other  on  z,  io  ax  to  makf  the  triangle  xy  z  isosce/Ies,  we  get 
upon  the  quadrant  the  angle  which  the  baue  xz  subtends  at 
the  radius  one  inch  ;  and  we  have  the  side  x  y  metisured. 
As,  therefore,  when  the  object  is  given,  the  angle  it  sub- 
tends, and—Y,  we   have  the  proportion  xy  :  A  B  : :  angle 

found  :  angle  sought.     And  as  the  whole  radius  is  one  inch 
divided  into  tenths^  this  proportion  ia  easily  made  ia  the  , 
head. 

The  ehort  bar  if  added  for  the  better  cnrryfng  of  thii 
quadrant,  and  renders  the  instrument  u»eful  in  geological  J 
obbervations,  to  ascertain  the  inclinations  of  strata.  This  ill 
done  by  banging  fi  small  plum  met  to  a  hook  at  A,  and  har* 
ing  made  the  angle  which  it  forms  at  B  C  a  right  angle,  and  J 
moving  the  outer  bars,  till  their  upper  line  coincides  with  the  [ 
stratum,  the  angU  of  mclination  will  be  given  on  the  ^uad*| 
rant, 

ILl 
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H, 


Mstrrations  of  a  Comet,  matle  with  a  view  to  investigate  its 
3ffign  itnde^  an  d  th  e  Nn  i  n  re  of  i t s  Illnm in  atwn<.     By  W I L- 

A.  HE  cometj  which  we  have  Intely  observer!,  was  pointed  Comet  whca 

^ut  to  me  by  I^fr,  Pigj^ot,  who  dis^oofered   it  at  Bath  the 

2^th  of  Septembpr,  and  the  first  time  I  liiid  hij  opportiinily 

of  examining  it  wa-*  the  4th  of  October,  when  i(*  brightness 

fa  die  Tiakefi  eye  ^ve  me  great  ho|>eii  to  find  it  of  a  differ- 

CDl  construction  from  many  I  have  seen  before,  in  which  no 

aoltd  body  could  be  discovcTed  with  any  of  my  telescopes. 

la  the  folio wintr  observations^  mv  attention  bus  been  di-  E^(amm<^d 

"  with  n^pcct  t© 

rtct^  ta  SAich  phenomena  only,  aa  were  likely  to  give  U3  ^5^  p|^Y,i(^I 
^orae  information  relating  to  the  physical  condition  of  the  coridiuon. 
camet*  it  will  therefore  not  be  expected,  that  1  should  give 
mn  accuunt  of  It^  motion,  which  I  was  well  assured  would  be 
mo^l  accurately  ascertained  at  the  Royal  Obi^ervatory  at 
Creenwich. 

The  dilferent  parts  of  a  comet  bare  been  generally  ex- T^'""**  ^**''*f 
|sf€««ed  by  terms  that  may  be  bable  to  misapprehen*li>n,  q^jp^^^l^^i^p. 
tucfa  as  the  headi  the  tail,  the  coma,  and  the  nucleus  ;  for  plied. 
to  reading  what  some  authors  say  of  the  head,  when  they 
tpeak  of  the  size  of  the  comet,  it  is  evident  that  they  take 
it  for  what  i«  often  called  the  nucleus.  The  truth  is,  that 
inlenar  telescopes,  which  cannot  show  the  real  nuclen!i« 
will  gt^^  a  certain  magnitude  of  the  comet,  which  may  be 
led  iti  head  ;  it  includes  all  ttie  very  bright  surrounding 
it ;  nor  is  the  n^me  of  the  head  budly  applied,  if  wq  keep 
to  this  meaning;  and  since,  with  proper  restriction,  the 
which  have  been  used  may  be  retained,  I  sjhall  give  a 
►rt  account  of  my  ubservatlons  of  the  comet,  a&  they  re* 
to  the  above*mentioned  particulars,  namely,  the  nucleu«, 
bead,  the  coma,  and  the  tail,  without  rejjarding  the  or- 
of  the   time  when   they  were  made.  The  dale  of  each 

f  Fhiloropbical  Traasactloas  for  tScS,  Part  1]|  p.  1^5. 

B  S  observation^ 


oBftirtATfosra  or  a  cojf^T.r 


Kycleus, 


which  is  rciL 


AprrrcoUy 


obsen*ation»  hoivever,  will  be  added,  that  any  persw 
may  hereafter  be  in  po!>sesstor)  of  more  acrumte  elera< 
the  eoraet's  orbit,  than  those  which  I  ha  we  at  preseni 
repeat  the  calculations  in  order  tp  obtahi  a  more  accur 
suit* 

Of  the  Nucleus,  ^ 

From  what  has  already  been  said,  it  will  easily  be  i 
stood,  that,  by  ihe  nitcleus  of  the  comet,  T  mean  tha 
of  the  head  whieh  appears  to  be  a  condensed  or  solid 
and  in  which  none  of  the  rery  bright  ooma  it  itirlude^ 
«hoti1d  be  remarked,  that  from  tliis  definltioti  it  followi 
when  the  nucleus  is  very  smalb  no  telc*iCope,  but  whi 
light  and  power  in  an  eminent  degree^  will  show  it  disti 

Ohervaihns.  fl 

Oct.  4,  IRO7.     io-f«'et  reflector.     The  comet  tai 
cleus,  the  disk  of  which  is  plainly  to  be  seen,  ^ 

Oct.  6^  1  examined  the  dit*k  of  the  comet  with  H 
sH  »r  diaphragms,  snrh  as  described  in  a  former  pi 
in  order  to  see  whether  any  part  of  it  were  spujic 
when  the  exterior  light  was  excluded,  so  far  from  1 
larger,  as  would  have  been  the  case  with  a  spunotii 
appeared  rather  diminished  for  1% ant  of  light;  nor 
diameter  lessened  when  I  nserl  only  the  oiittide  rays  « 
mirror.  The  viBiblc  di^tk  of  the  comet  therefore  iiu 
one*  ■ 

Oct.  4-  r  viewed  the  comet  with  different  magni 
powers,  but  found  that  its  light  was  not  sufficiently  ic 
to  bear  very  high  once.  As  i^r  as  -SOO  and  300,  my  1Q 
reflector  ncted  very  well,  but  with  400  and  500  there  wi 
thing*  gained,  because  the  exertion  of  a  power  depei 
on  the  «iuantity  of  light  was  ol>structedti  which  1  fouD 
here  of  greater  consequence  than  the  increase  of  ma 

illuminatimi  of  the  NucUu%. 
Oct  4,  6b*   15'     The  nuclcas  is  apparent!/  ron 


^:r    pa 

uriottfl 

"1 

OHM 

noff 


•  See  Phi!.  Tuns,  for  1805,  psge  5I 
+  See  PliiL  Tram,  for  1800,  p,  7?. 
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dually  bright  all  over  its  disk.     I  attended  particularly  to  round  and  uni« 
its  roundness,  formly  bright. 

Oct.  1 8;  The  nucleus  is  not  only  round,  hut  also  every 
where  of  equal  brightness. 

Oct.  19.  I  see  the  nucleus  again,  perfectly  round,  well 
defined,  and  equally  luminous.  Its  brilliant  colour  in  my 
10  feet  telescope;  is  a  little  tinged  with  red;  but  less  so  than 
that  of  Arcturus  to  the  naked  eye. 

Magnitude  of  the  Nucleus. 

Oct.  26.  In  order  to  see  the  nucleus  as  small  as  it  really  its  magnitude, 
is,  we  should  look  at  it  a  long  while,  that  the  eye  may  gra- 
dually lose  the  impression  of  the  bright  coma  which  sur- 
rounds it.  This  impression  will  diminish  gradually,  and 
when  the  eye  has  got  the  better  of  it,  the  nucleus  will  then 
be  seen  most  distinctly,  and  of  a  determined  magnitude. 

Oct.  4.     With  a  7  feet  reflector  1  estimated  the  diameter  Diameter  lets 
of  the  nucleus  of  the  comet  at  first  to  be  about  five  seconds,  than  3 seconds. 
but  soon  after  I  called  it  four,  and  by  looking  at  it  longer, 
I  supposed  it  could  not  exceed  three  seconds. 

Oct.  6.     10  feet  reflector,  power  221.     The  apparent  disk  Apparent  disk 
of  the  comet  is  much  less  than  that  of  the  Georgian  planet,  ^^^h***  '*{** 
which  being  an  object  1  have  seen  so  often  with  the  same  in- 
strument, and  magnifying  power,  this  estimation  from  me- 
mory cannot  be  very  erroneous. 

Oct.  5.  Micrometers  for  measuring  very  small  diameters,Compared  with 
when  high  magnifying  powers  cannot  be  used,  being  very  g'o^"**'*°^ 
little  to  be  depended  upon,  I  erected  a  set  of  sealing  wax 
globules  upon  a  post  at  24^2^  inches  from  the  object  mirror 
of  my  10  feet  reflector,  and  viewed  them  with  an  eye  glass, 
which  gives  the  instrument  a  power  of  2-21,  this  being  the 
same  which  I  had  found  last  night  to  show  the  nucleus  of 
the  comet  well.  I  kept  them  in  their  place  all  the  day,  and 
reviewed  them  from  time  to  time,  that  their  magnitudes 
might  be  more  precisely  remembered  iir  the  evening,  when 
I  intended  to  compare  the  appearance  of  the  nucleus  with 

them. 

On  examining  the  comet,  I  found  the  diameter  of  its  nu- 
cleus to  be  certainly  less  than  the  largest  of  my  globules, 
which,  being  '046Q  of  an  inch,  subtended  an  angle  of  3'  '97 
at  the  disUuce  of  the  telescope  in  the  day  time. 

Comparing 
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^^m  Cotnpann^  the  nucleus  also  with  the  tcnpressioDS^  which 

^^^^_^  the  Tiew  of  the  >»ecoiid  and  third  had  left  in  my  nietDor)%  and 

^^^^H  of  which  the  real  diameters  were  *03^2.5  and  "(H^O  of  an  inch  : 

^^^^^  and  magnitudes  at  the  station  of  the  mirror  2"'77  and  2*''47i 

^^m  I  found,  that  the  comet  was  almost  as  large  a«  the  second, ^nd 

^^H  a  little  larger  than  the  third. 

^^B  Oct.  18.  The  iiucleui*  is  less  than  the  globule  which  fiul> 

^H  teuds  2' *77- 

^^1  Oct,  19,  The  air  being  uncommonly  clear,  I  saw  the  co* 

^^^^^^  met  40  minuter  after  fifc,  and  being  now  at  a  consuUnible 

^^^^H^  altitude^!  examined  it  with  2S[}^  and  having  but  very  lately 

^  reviewed  my  g^lobules,  I  judged  its*  diameter  to  be  not  only 

^^H  less  tliau  my  second   globule^  but  also  less  than  the  third : 

^^B  that  is,  less  than  2"* 47* 

^^m  Oct.  6.  The  20-feet   reflector,  notwithstanding  its  great 

^^^^^  light,    does  not   show  the  nucleus  of  the  comet  larger  ibau 

^^^^B^  the  10  feet,  with  an  eqtipl  ma^nitiert  makes  tt« 

^^^^^  Oct.  28.    My  large   1  tj  feet  telescope,  with  the  mirror  of 

^B|  24  inches  in  diameter,  does  not  increase  tht.'  siaie  of  the  uo- 

j  cleus. 

\        Compired  Oct.  6.  Being  fully  aware  of  the  objections,  that  may  k 

wkh  the  .3cJ  sa- j^aje  ijgainst  the    method,  of  com  pari  ntj  the  magnitude  of 

telhtt  of  Jui.i-    ,  7           .*     t                          1      ,              i                     1 

ter,  the  nucleus  oi    the  comet  with  objects  that  cannot  be  seen 

i  together,  I  had  recourse  to  tbe  satellites  of  J  upiter  for  a  more 

H^  decisive  reifult,  and  with  my  7  f^^t  telescope,  power  202,  I 

^^F  viewed  the  di^^k  of  the  third  satellite  and  of  the  nucleus  of  the 

^^B  comet    alternately*    They   were  both  already  too  low  to  be 

^^m  fcicea  very  distinctly ;  the  diameter  of  tbe   nucleus  bowctei 

^^H  appeared  to  be  le^s  than  twice  that  of  the  satellite. 

^^m  Oct.  18.  With  tbe  10  feet  reflector,  and  the  power  ^iU  a 

^^V  similar  estimation  was  made;    but  the  light   of  the  mooa 

^^fc  would  not  permit  a  fair  comparison. 

Examixieri  wifh      Oct.  10.  I  had  prepared  a  new  10  feet  mirror,  the  delicate 

I  a  new  u^irmr.    p^i',;,^  of  my  former  one  having  suftVred  a  little  from  being 
exposed  to  damp  air  in  nocturnal  observations.     Tbis  new 

r  oue  being  uncommonly  ditftinct,  and  the  air  also  remarkably 
I                    .clear,    I  turned  the  telescope  from  the   comet  to  Jupiter's 

I  third  satellite,  aiad  saw  its  diameter  very  distinctly    larger 

I  than  the  unclens  of  the  comet.    I  turmxl  the  telescope  again 

L  to  the   cometj   and  as  soon  as  1  saw  it  distioctly  round  aod 
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well    defined,  I  was  assured  that  Its  diameter  was  less  than 
that  of  the  satellite. 

€h  90'*  I  repeated  these  alternate  observations,   and  al-*  I 
ways  found  the  same  result*     The  night  is  beautifully  clear, 
and  the  moon  has  not  ytt  risen  to  interfere  with  the  light  of 

the  comet.  J 

Nov.  90.  With  a  7  feet  reflector,  and  power  only  75,  I  I 

can  al*o  see  the  nucleus;  it  is  extreoiely  small,  being  little  I 

more  than  a  mere  point«  I 

0/  the  Htad  of  the  Comet  I 

When  the  comet  is  viewed  with  an  inferior  telescope,  or  If  Head  of  th« 
the  magnifying  power^  with  a  prt tty  good  one,  is  thither  much  ^""*^''* 

tooloWf  or  much  too  lii^h,  the  very  bright  rays  immediatety  ■ 

coQti£ruoua  to   the    nucleus  will  seem  to  belong  to  it>  and  I 

form  vfhut  may  be  calltd  the  head.  I 

Oct.  19-  1  examined  the  head  of  the  comet  with  on  indif*  I 

ferent  telescope,  in  the  manner  I  have  deftcribed,  and  found  I 

it  apparently  of  the  size  of  the  pUnct  Jupiter,  when  it  i|  I 
fiewed  with  the  same  tekscopc  and  magnifying  power. 

With  a  good  telescope,  1  saw  in  the  centre  of  the  head  a 

very  small  w  cl  1  d c  li  n  cd  ro  u  u  d  poi  u  t  *  m 

Nov,  20,  The  head  of  the  comet  is  now  less  brilliant  than  1 

it  has  been.  I 

Of  the  Coma  of  the  Comet m  \ 

The  coma  is  the  nebuloui»  appearance  surrounding  theKscooM. 

head.  y 

Oct*  ig.  By  the  field  of  view  of  my  reflector,  I  estimate  1 

the  coma  of  the  comet  to  be  about  6  minutes  in  diameter*  1 

Dec.  6,  The  extent  of  the  coma,  with  a  mirror  of  -24  indief 
diuueter,  is  now  about  4'  45'\ 

Of  the  Tut!  of  the  Cometh  1 

Oct,  18,  7h.  With  a  night  glass,  which  has  a  Add  tf  view  lutiU, 

of  nearly  5**,   I  estimated  the  length  of  the  tail  to  be  3**J;  A 

but  twill ij^ht  is  f^till  very  strong,  which  may  prevent  my  see-  " 
ingtlie  whole  of  it. 

Nov.  ^0,  The  toil  of  the  comet  is  still  of  a  £:onsi<]erable  J 

leoj^lh,  certainly  not  less  than  2\  degrees*  1 

Oct, 
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Oct.  26.    The  tail  of  the  comet  is  coosidpraLly  longer 

tlresoiith-precediui;;,  than  on  the  north-follow  in  j^  iidr* 

It  is  not  liitid,  as  1  have  seen  the  comet  of  IjG^J  delineatedl 
by  B  gentleman  whijhad  carefully  observed  it* 

Oct.  ^2«,  7  feet  reflector.  The  south- preced in i^  side  of  tl 
tail  til  all  its*  length,  except  towards  the  end,  i*  very  well  de» 
fined  ;  but  the  north-followintr  j^ideis  every  where  haxy  and 
irreijuliir,  cspeciully  toward*  the  end  ;  it  ii^alto  shorter  than 
the  south-preeeding;  one* 

The  sba]>e  of  the  uneqnal  length  of  the  side**  of  the  taih 
when  attentively  vie^^ed,  is  visible  in  a  night  glasis,  and  even 
to  the  naked  eye, 

Oct.  :JK  10  feet  reflector.  The  tall  continues  to  be  bettt^r 
dehned  on  tlit  sou th-j> receding  than  on  the  north-following 
side, 

Dec.  6-  TJie  length  of  the  tall  is  now  reduced  to  aboot 
23'  of  a  dcj^ree. 

0/  the  Densiti/  of  the  Coma  and  Tail  of  the  ComcL 

l>«o»Uy  of  the  IVIany  authors  have  said,  that  the  tails  ©f  comets  are  of  •<> 
coui  and  i2i1  j^y^  a  textirrc,  a^  not  tti  affect  titc  light  of  the  sumllcst  5tiiri 
that  are  seen  through  them.  L^nwillliig  to  take  any  thiiTg 
upon  trust,  that  may  he  brought  to  the  test  of  obserrotiou,  1 
took  notice  of  many  small  stars,  that  were  occasioaally 
covered  l»y  the  coma  and  the  tail,  and  the  result  b  as  fol- 
lows, 

OcU '26,  till.  15'.  Lar;^^^  lOfeet  reflector,  24  inches  apeP» 
^.ure.  A  small  star  within  the  coma  is  equally  faint  with  two 
oVhcr  t>larsthut  are  on  the  norili- following  side  of  the  cumett 
ba,t  without  the  coma, 

7*h.  30',  The  coma  being  jiartly  removed  from  the  star,  it 
is  now  brii^hterlhau  it  wa*  before. 

Oc  t,  31,  Glu  5  .  H>  feet  reHector.  A  »tar  in  the  tail  of  llie 
comet,  which  we  will  call  a,  Ih  much  less  bright  than  ttro 
other**.*  b  and  c,  wlthont  the  tail, 

TwM  other  stars,  d  and  e,  towards  the  south  of  4  and  t, 
are  iu  the  following  skirts  of  the  tall,  and  are  extremely 
faint. 

7bp  20  *  Thfi  star  €  is  now  considerably  bright,  iIjc  tail 
•  Dr*  1*1  ad  of  Wiadaot* 


sufRi  ten!  to 
oNcure  ihc 
*tars  seen 


I 
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*  hnvin^left  it,  Vfhile  rf,  which  is  rather  more  Involved  than  it 
was  before*  is  hardly  to  bt?  ^en. 

7b,  50'.  The  star  a,  toward  which  the  comet  moves,  is 
ioirolvrd  it^  denser  nehuloKity  than  before,  and  is  grown 
liii  titer* 

d  is  involved  in  brighter  nebulosity  than  before^  btit  being 
near  the  ii^ari^n,  it  will  soon  emerge. 

&b.  35'.  Bcmg  still  more  iuvoived^  the  star  a  i^  now  hardly 
viable. 

r  i«  quite  dear  tif  the  tail,  and  is  a  considerable  *»tar ;  d  re- 
maiai  involved. 
9h.  10'.  The  star  d  is  al^o  eiiier«^ed,  but  the  comet  is  now 
LJfi^  low  to  estimate  the  bri^litness  of  stars  properly, 
"  rCov.  25,  7h,  .Tr>  -  There  is  a  star  a  within  the  h^ht  of  the 
toib  near  the  heud  of  the  comet,  equal  to  a  star  b  i»]tuate 
irithout  the  tail,  but  jiear  enoni^h  to  he  seen  in  the  field  of 
Ticw  with  a.  Hie  i;utli  of  tiie  head  of  the  eomet  leads  towards 
«,  and  a  more  intense  brightness  will  cmne  \i|>on  it, 

8h*  4ti',  The  stam  is  now  involved  in  the  brightness  near 
llie  head  of  the  comets  and  is  no  longer  visible,  except  now 
and  then  very  fuiutly,  by  occasional  impcrlect  ghmpses;  but 
the  star  b  retain*  its*  former  light, 

Nebnhus  appearance  of  the  (Jomet. 

Dec.  0*  The  head  of  the  comet,  viewed  with  a  mirror  of  ]»^^|,^|(jj|,  _^ 
14  inches  diameter,  resembles   now  one  of  thoae  nebulae,  pearanccof  the 
wbich  in  my  catalon-ues  wonld  luive  been  described,  *'  a  very 
brge»  brilliant,  round  nebula,  suddenly  mui^'h  brighter  in 
llie  middle." 

Dec*  16,  7  feet  reflector.  The  night  being  line,  and  the 
moon  not  rieen,  the  comet  resembles  '*  a  verj'  blight.  Urge, 
irregiilnr,  round  n«4)uta,  very  gradually  much  brif^hter  in 
the  middle,  ^ith  a  faint  uubulosity  on  the  t4onth-pret:edjng 
•ide.** 

Jan.  1,  1908.  7  feet.  **  \  ery  bright,  very  large,  very  gra- 
du^ly  much  brighter  in  the  middle." 

If  I  had  not  known  litis  to  be  a  comet,  I  should  huv'c  ad- 
d#d  to  my  description  of  it  as  a  nebuJa,  that  the  cuirrc  of  it 
mitjht  eoii'^ist  of  very  soiull  *jtars;  bnt  thi*  beijig  impo^ible, 
1  dire<:ted  my  10  feet  telescope  with  a  high  power  to  the  co- 
met 
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tortf  m  order  to  ascertain  the  cause  of  this  appearance;  in 
coDsef|uence  of  which  T  perceived  several  groall  stars  ^hio log 
til  rough  the  oebulosity  of  thecoma. 

Jai),  14.  7  feet.  **  Bright,  pretty  large,  irregular  round, 
brighter  in  the  middle." 

Feb,  2.  10  feet,  24  iwch  aperture.  **  Very  bright^  large, 
irregular  round,  very  gradually  much  brighter  in  the  mid- 
dle/' There  is  a  very  fatut  dilTu^ed  nebulosity  on  the  north 
preceding  side;  I  take  it  to  be  the  vanishing  remains  of  the 
comet*s  tail. 

Feb.  19.  Cotisiderably  bright;  about  |  of  the  field  r 
S'  26'  *•  in  diameter,  gradually  brighter  in  the  middle/* 
The  faint  nebulosity  in  the  place  where  the  tail  used  to  he 
iitill  projects  a  little  farther  from  the  centre  than  in  otbcr 
directions, 

Feb,  2 1 ,  Less  bright  than  on  the  !9lh ;  nearly  of  the  vtrnt 
aixc:  gradually  brighter  in  the  middle.  The  nebulosity  sttU 
a  little  projecting  on  the  side  where  the  tail  used  to  be. 

Result  of  the  /oregohg  Observations* 

Ckneiil  infer-      From  the  observations  which  are  now  before  us,  we  roij 
•°*^'  draw  some  inferences,  which  will  be  of  coasiderable  import- 

ance with  reguni  to  the  information  they  give  us,  not  only  of 
the  size  of  the  comet,  but  also  of  the  nature  of  its  illumina- 
tion. 
If  UaioliJ  A  visible,  round,  and  well  defined  disk>  shining  »n  evrfj 

*'*^Tj  part  of  it  with  equal  bnghtoesti,  elucidates  two  material  cir- 

cumstances; for  since  the  nucleus  of  this  comet,  like  the 
body  of  a  planet,  appeared  in  the  shape  of  a  di»k,  which  was 
experimentally  found  to  be  a  rtal  one,  we  have  good  reaion 
to  believe,  that  it  consists  of  some  condensed  or  solid  body, 
the  magnitude  of  which  may  be  ascertained  by  calculaUon* 
For  instance,  we  have  seen,  that  its  apparent  diameter,  tiie 
10th  of  October,  6h.  Q0\  was  not  quite  so  large  as  that  of 
the  third  satellite  of  Jupiter.  In  order  therefore  to  have 
some  idea  of  the  real  magnitude  of  our  comet^we  may  iid- 
mit,  that  its  diameter  at  the  time  of  obsen'ation  was  about 
1",  which  certaiTily  cannot  be  far  from  truth.  The  diameter 
of  the  3d  satellitt^  of  Jupiter,  however,  is  known  to  haves 
permanent  disk,  such  as  may  at  any  convenient  time  be 

meafiUftii 
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meajured  with  aU  the  accuracy  that  can  be  uned ;  and  wlren 
the  result  of  such   a  measure  Inm,  g^iveu  us  the  diaiinrter  of 
thU  satellite*  it  may  by  calculation  be  bmu^ht   to  the  dis- 
tance from  the  Earth  at  which,  in  my  obstTvatioii,    it  was 
compared  with  the  diameter  of  the  comet,  atid  thus  more 
accuracy,  if  it  should  be  ref^uired,  may  he  obtained.     The 
follow inj;  result   of  my  cjibnilatitMi   however  appear**  to  me 
quite  sufiicient  for  the  [luqiose  of  geuersil  information.   From 
the  perihelion  distance  0'6474<)lf  a»id  the  rent  of  the  given 
elements  of  tiie  comet,  we  Hnd,  that  its  dist«iice  from  the  as* 
tending  node  on   its  orbit  ut    the  time  of  obaervatioii  wa» 
73^  45    44   ;  and  having  uho  the  Earth's  diituuce  from  the 
iame  uode,  and  the  inch  nation  of  the  comet*s  orbit^  we  coin* 
pule  by  these  dnta  the  ani>;le  at  the  sun.     Then  by  caleulat- 
m*^  in  the  next  place  the  radiujs  vector  of  the  comet,  and 
having  likewise  the  distance  of  the  Earth  from  the  suui  we 
find  by  computation,  that  the  distance  of  the  comet  from  the 
Earth  at  the  tiuieof  ubbervalioii  was  l*llf91i»*2,  the  mean  dis- 
tance of  the   Earth  bein;^   I*     Now  tiuce  the  disk  of  the 
comet   wa«   observed    to  subtend  an    angle   of  1",  which 
brought  to  the  mfrun  distance  of  the  Earth    ^ves  I'-jtiy, 
atwi  sinct?  we  also  know  that  the  Earth's  disimcter,  which, 
•ccofdin^  to  ]Mr,  Daliiy,  its  7913*2  miles*,  tiiibterids  at  rlie  33amilMiii 
•iise   distance  an  angle  of    17  *2  we  deduce    from    these    ^  ^*^    • 
principles   the   real  diameter  of  the  comet,  which  is  538 
mi  lea. 

^^aring  thus  investigated  the  magnitude  of  our  comet,  we  lu  illumiua* 

^Wm  the  next  place  also  apply  calculation  to  its  ittumiua-  ^^^^* 

HRo.     The  obscrvatioi.s   relating  to  the  light  of  the  comtt 

I'tiere  made  from   the  4th  of  October  to  the  lyth.     In  all 

^H^  time  the  comet   uniformly  preserved  the  appearance 

IHE  plauetary  disk  fnlly   enb^htent^l    by  the  sun:  it  was 

e»ery  where  equally  bnt;ht,  round,  and  well  deHned  on  its 

borders.     Now  as  that  part  of  the  disk  which  was  theu  \*isi- 

ble  to  us  couh^  not  possibly  bave  a  full  iUunnnation    from 

the  suo,   1  have  calculated  the  phases  of  the  comet  for  the 


•  Sec  Phil.  Tttins,  for  1 79?,  page  209.  Mr.  Dalbjr  gives  the  two  se- 
laiiitei  of  the  EntXhf  from  »  fucan  of  wliich  the  abavo  diameter  7913- 16^2 
[I  obttiaetl. 

4tb 
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4th  ttitd  for  the  l^tli,  the  rcf^ult  of  ^hkh  is^  that  on  the  4tli 

the  illunvi nation  ^a»  11^  45'  ^\  as  represented  in  PL  I, 

ii^.  3,  and  that  oti  the  19th  it  had  gnidiially  increased  to 

124*  ^2'  40',  of  which   a  re|»resentHtion  is  |»iveo   in  lig.  4; 

Both   phases  appear  to  me  snflidently  defalcated,  to  prove 

that  the  comet  did  ntti  shine  by  h^ht  rctlecied  from  the  sun 

onlv  ;  for  had  this  been  the   case,  the  deficiency  1  think 

would  have  been  perceived,  notwithstimding  the  {smaDness 

of  tilt*  crliject,     Tljose  who  are  acquuinted  with  my  expen* 

ineiits  on  smail  silver   globules*   wiH  easily  admits  that  the 

seme  telescope,   which   could  show  the  spherical    for»n  of 

balls*,  thai  *iubtrnfh  d  only  a  few  tenths  of  a  second  in  din* 

meter,  would  sut  ely  not  Imve  represented  a  cometary  di»k  aj 

circular,  if  it  hud  hvttt  as  deficient  as  are  the  figiire^i  whicb 

give  the  calcuhitfd  appearances 

'         itnlicatej  if  to        If  tlie!*e  remarks  are  well  founded,  we  are  authorised  to 

I         it*clf,  conclude,  tiiat  the  body  oi  the  comet  on  its  surface  is  self* 

I  luminous,  from  whatever  cuusc  this  quality  may  be  dcriired, 

i  ,  The  \rivacity  of  the  light  of  ihe  comet  also  had  a  much  ^reatef 

^^H  resemblance  to  the  radiance  of  the  stars,  than  to  t1»e  miM 

^^B  reflection  of  the  sun's   beams  from  the  moon,  which  is  ta 

^^p  adilttionrtl  support  of  our  former  inference. 

Which  R5  fiif-        Tfie  rhant^e*  in  the  hnj^fhtiiess   of  the  small  «tar».  when 

ijief  provw!  by  ||^^    ^^^  siicres&i^'ely  immertfed   in   the  tail  or  i^oma  of  the 
the  ^rars  seen  ^  ^  ^  -  j        i         i  i 

thftiufih  ih^      comet,  or  d«^a rod  Prom  them,  prove  evident iy>  tli at  they  *« 

1^  snffiricntly  tlense  to  obstruct  the  free  passaj^e  of  star^lijihti 
Indeed  if  the  tail  or  coma  were  compoi?ed  of  particles  that 
reflect  the  lis^ht  of  the  tun,  to  make  the m  visible  we  0"gl>t 
rather  to  expect,  that  the  number  of  solid  reflecting  paiti* 
cles,  required  for  this  purpose,  would  entirely  prevent  our 
seeing  any  stars  throug^h  them.  But  the  bri^^hlness  of  the 
head,  coma,  and  tail  ulooe,  will  sufficieuUy  account  for  th<^ 
observed  rhangiH,  if  we  admit,  that  they  shine  not  by  rtftc^'^ 
tion,  but  by  their  own  radiance  ;  for  a  faint  object  prt*jeci«d 
on  a  bright  ground,  nr  seen  through  it,  will  certainly  appttf 
somewhat  fainter,  although  ita  rays  should  meet  with  noo^ 
structron  in  coming  to  the  eye.  N':w,  as  in  this  ease  we  are 
iure  of  the  bright  interposition  of  the  parts  of  the  comely 
i 


♦  Sec  PhU.  Trans  for  1805,  p*  3P,  the  5ih  efperlmcnt. 
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buf  Iwiirc  no  linowledg^e  of  floating  pairtidi»«,  we  ought  cerr 
tRinty  iKit  to  ascribe  an  effect  to  a  hypothetical  rause,  \v}wn 
llie  e3u*»t€nce  of  one,  qtiiie  »uflficient  to  explain  the  pheno- 
!■€■••  b  evjdf^t. 

iFwe  admit,  that  the  observed  foil  (llumtnutioii  of  the  disk  Othrr  drcun^- 
pf  the  c.*omet  cannot  be  accoimted  for  from  reflection 
mxf  draw  the  same  conclusion,  with  respect  to  the  bright- 
nest  of  the  head»  comii,  and  tail,  tVom  the  following  consi- 
deration. Tlie  observation  of  the  2rl  of  Febniary  mentionfi^ 
thftt  not  only  the  head  and  coma  wcr*^  tstill  very  bright,  but 
ihfit  also  the  faint  remains  of  the  tail  were  btill  visible; 
hut  thedistancf?  of  the  cnmet  from  the  Eavth,  i|t  the  time  of 
obsenration^  was  nearly  240  millions  of  mile^*,  which 
proves,  1  think,  that  no  li^ht  reflected  from  tloaliug  particle* 
poutd  possibly  have  reached  th*>  eye,  uithont  supp(»*iing  the 
number,  extent,  and  density  of  these  particleii  far  greater 
than  what  ran  be  admitted* 

My  ln^t  observation  of  the  comet,  on  the  21st  of  Feb- 
^ary,  gives  additional  snpport  to  what  has  been  said ;  for 
at  the  time  of  thit^  observation,  the  comet  was  almost  2'9 
tiroes  the  meat)  distance  of  the  sun  from  the  Earthf.  It 
nas  alio  nearly  5*7  from  the  sunj.  What  chance  then  coutd 
rays  go'm^  to  the  comet  from  the  sun>  at  such  a  distance, 
have  to  be  seen  after  reflection »  by  an  eye  placed  at  more 
llian  '275  milli</ns  of  miles  ^  from  the  comet?  And  yet  the 
instant  the  comet  made  its  appearance  in  the  teleecope,  it 
ftruek  the  eye  as  a  very  conspicuous  object. 

The  immense  tails  also  9 f  some  comets  that  have  been  ob-  Tiil^ofcnmew 
ten'eii,  and  even  that  of  the  present  one,  the  tail  of  which,  not  Tapour, 
on  the  18tii  of  Ot  tober,  was  expanded  over  a  space  of  more 
than  d  millions  of  mJles(|,  may  be  accounted  for  more  »atia- 
fiMZtority,  by  admitting  them  to  consiat  of  radiant  matter, 
,  fuch  as,  for  instance,  the  aurura  b«>realis,  than  when  we  un- 
l^kcnarily  ascribe  their  light  to  a  reflection  of  the  suii*8  il-* 

^B  •  139^94939* 

^^^      I"  The  sutki  mean  distance  being  i^  than  of  the  comet  was  •1^7 97 « 
%  The  cornct'i  dbtince  from  the  sun  was  ^•6tlt^^» 

luminatioa 


14  OIB   THE   DtOt^tDC, 

lumtnation  thrown  upon  vapours  supposed  to  arise  Iroin  Uit 
body  <jf'  the  comet. 

By  the  gradual  iacreiise  of  the  distanre  of  our  com  ft,  ne 
have  seen,  that  it  assumed  the  reseiiil»l«oee  of  a  nebula; 
and  it  is  certain,  th:it  hud  1  met  with  it  in  one  of  my 
sweeps  of  the  zones  of  the  heavens,  a^  it  appeared  on  either 
of  the  days  betwt't^n  the  6th  of  December,  and  the  -list  of 
February,  it  would  have  been  put  down  to  the  list  1  hare 
given  of  nebnlnp.  This  remark  rannot  but  raise  a  guspieioni 
that  some  comets  may  have  aetnally  been  seen  under  a  ne- 
bolouii  form,  and  us  such  have  been  recorded  in  my  cata- 
logues: auri  were  it  not  a  task  of  many  years  labour,  1 
should  undertake  »  reriew  of  alt  my  neliul^e,  in  order  to  see 
whether  any  of  them  were  wantins:*  or  had  chunged  I  heir 
place,  which  certuinly  would  he  an  investigation,  that  ill ikjht 
lead  to  very  iuterestiii^  €onc!ui>iojis. 


IIL 

Remarks  on  thr  Diopsi^e,  a  netv  Speciei  in  Minerahgtf  fiidj 
hli^^ked  i/y  Air,  Haiiy^  ^omprmn^  ttvo  f'urienes  Jhund  i* 
the  Pifdmonteite  Alps  %  Mr,  BoNVO!^l?<l,  and  tUscribcd  in 
the  Jatintat de  Vhtfuquefor  May^  IBOO,  under  ike  nnme$oj 
Mnssite  and  Afafite.  By  Mr.  T«  N  k  E  li  er,  Keeper  oj  tk 
Cahmei  o/*  Mineralogy  to  the  Council  of  Mine**. 


DtscotcTv  of  Jl  he  naturalist,  who  is  led  by  his  zeal  to  researches  at- 
"5V''***'*"'''j  tendud  with  much  toil,  fceU  himself  well  rewarded,  if  ia 
of  (lie  naiu-  his  travels  he  be  so  fartnuate,  us  to  meet  witb  su b^^tauces  iM>t 
**^''  yet  known*     Such  discoveries  he  considers  as  the  most  valu- 

able recompense  of  his  laV»ouri!;  and  he  deems  it  his  dutTi 
to  publish  descriptions  of  the  new  objects,  with  which  he  , 
has  enriched  the  field  of  science.     Mr,  Bonvoisin,  a  raudi 
respecied  tiatuml   pliilosophcr,  member  of  the  imperial  acs* 
demy  t*f  Turm  and  of  the  Ic^tsktive  body,  has  recently  ev 
This  occnfed  ^^ni^uctid  this  pati^f  action.     M  juy  celifbruted  naturalists  bad 
tht  PttKluioii-    vmitcd  llie  Piedraontcae  Alps  betore  him,  and  niude  knotto 
ttaie  AljJi.         ^f^  yg^  among  the  subjects  they  Imve  had  opportunitieti  of  ob«  1 


•  Jounioi  d«s  Mines,  voL  XX^  p.  65» 
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^rvingt  those  that  appeared  to  tUein  mast  interesting  eitbet  , 
for  their  novelty  or  tlreir  rarity.  Tlie-litbolo^y  of  thei^e  re-  | 
gions»  less  assiduously  cultivated  than  the  other  branches  of 
nttural  hlstorTi  appeared  to  the  learned  acaderaician  an  am- 
ple field,  in  wliich  science  mi^ht  promise  itself  a  rich  har- 
vest* His  ex^jectattoiis  were  not  disappointed,  and  tlie  re*  ^M 
salt  of  bit»  researches*  the  merit  of  which  is  enhanced  \ij  ^H 
the  difHculties  he  hud  to  overcome,  is  an  account  of  his  tra-  ^M 
>els#  the  speedy  appearance  of  which  he  give**  us  reason  to  ^H 
hope.  In  tiie  mean  time  we  have  to  express  our  thanks  to  ^H 
Mr.  Bonvoisin  for  having  made  us  acc|uainted  with  theprtu-  ^H 
cipal  sub^itances  he  has  collected  in  his  mineral ogieal  tour*  ^H 
Of  these  a  very  ample  desicription  isi  given  in  the  Journal  de  ^^M 
Physique  for  May  180t>,  but  my  attention  is  confined  at  pre-  ^H 
lent  to  two  of  them,  to  which  he  has  given  the  provisional  ^H 
earner  of  mus«(ite  and  alalite.  ^H 
A  few  days  ago  1  was  present  at  a  meeting,  at  winch  Mr.  t^^o  of  ihe 

Mniiy  exhibited  to  sevt  nil  of  his  pupils  the  new  substances,  n<^vv  fybsuncw 

^     t    i  T         •!       •      1  '  i»  1  1  ♦    found  hv  him 

wxich  he  purpose*  to  describe  m  his  course  ol  lecture?  this  parMculaily 

year,  and  among  others  those  which  Mr*  Bonvoisln  has  sent  noiiccd, 
frtjin  Piedmont  to  Mr.  Fourcroy,  who  has  destined  the 
most  remarkable  for  the  gallery  of  the  Museum  of  Natural 
.  Historj**,  Among  these  substanres  two  particularly  en  ga- 
lled niy  attention,  whicii  the  celebrated  professor  of  miner- 
ilogy  informed  us  he  bud  been  led  by  ftis  observations  to 
unite  in  one  species,  the  essential  cliaracters  of  which  differ 
completely  from  those  that  diiiHngnish  all  the  known  spe- 
cies»  notwithstanding  their  appearance  seems  to  indiiate,  that 
thry  bhould  be  sepanite^L  The  constant  occupiit ion,  which 
the  approaching  publication  of  the  ftecoud  edition  of  hia 
Treatise  on  Natural  Philosophy  imposes  on  Mr.  Flauy,  not 
iilowing  him  to  publish  the  results  of  his  examination  of  the 
liince!»  in  questionf,  I  requested  his  pern[iission»  to  take 

♦  Mr.  HaiSj  Hai  »incc  given  a  description  nf  the  diopsidc,  which  cob- 
ittites  the  mlrject  of  the  present  piipoij  in  the  public  lecture  on  mmer- 

Mltpgy^  which  he  gave  at  fhe  Museum  of  Natural  History  oa  the  jith  of 

J  tit  J  tlit£  jear« 

-f  Wiib  respect  to  the  diopside  Mr.  H,iuy  has  foUosvcd  hh  usu»l  cui- 

tom  id  cuimnitting  to  writing  the  new  obieTVutiaii&  he  delivers  to  hts  pu* 

pitiy  ind  depositing  a  copy  m  the  library  of  the  Muicain^  which  every 

fici«  ■•  ii  liberty  to  trao scribe  after  tlic  lecture, 

thi9 
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this  task  upon  myself,  aud  drew^  up  an  article  on  tlie  subject 
far  tlie  Joyrnal  de^  Mines,  persuaded,  lliat  thesf  new  obser* 
vationa  could  dot  fail  to  be  iiitcrestiiiij  to  its  readers.  Tins 
I  now  purpose  to  perform,  tranng  here  tbe  principal  charao 
tersof  tht?  two  subjstancea  discoTered  by  Mr*  Bon^oistiu 

Characlefi  of  the  d'wpiide. 
Its  specific  gravity  It*  3'237'l-     It  doei*  i\o\  sc.       '      '  i*<,  w 
rerj' sli;(htly ;  but  scratolies  Buateof  lime.    B«  utovr- 

pipe  it  ftises  into  a  ^butis  of  tbti  same  greenish  «  oiour  as  the 
masti  itself.  Its  prirailive  farm  is  a  rig;ht  angled  quadraiig^u- 
lar  prism,  PL  !•  Kg^.  5»  with  oblique  ba^es,  tbe  angle  of  iiwn- 
!df"nce  bt'tweeu  the  diagunal  drawn  from  A  to  O  and  the  ed,;e 
H  19  J07'  8'.  The  prUm  is  siibdi visible  by  yerj  clean  *ec* 
tioni  in  the  direction  of  thelliagouab  of  iu  ba^s|.  The 
divisions  parallef  to  the  base«>  are  in  general  very  clean; 
those  that  anhwer  (o  the  sides  m  m  are  leas  easy  to  obmu. 

L     Determinate  varletits  of  form* 
The  two  principal  iranetics  pointed  out  hy  Mr*  Ilaiiy  i 
1st  varitty.  Primitive  diopside  :  a  variety  of  tlie  mnsBttl 
of  Mr.  r*onvoisin*     Fig.  5. 

Care  must  be  taken,  not  to  confound  the  joints  eK 
on  breaking  tbe  crystals  exhibiting  thtb  variety  with  its  J 
tiiral  bases. 

ijd  varitt3\  Didodecaedral  diopsidc,  fig.  6,  A  twelve-siW 
prism,  terminated  at  each  extremity  by  six  faces,  situate l>vo 
and  two,  one  above  the  other. 

The  angle  of  incidence  between  M  and  M\%  9<^* 

r  and  \f    135* 
s  and  M 
p  and  r 
N  and  r 
/  and  9 
I  and  p 
I   and  * 
X  and  r 
/  and  i»/ 
/  and  tbe  sur* 
face  contiguous  to  S,  behind  the  crystal,   11?'*  So 

Tbifj 

^  If  from  the  point  O  a  pi-rj  endicuIaT  be  let  fall  mi  the  fi6e  opn**^** 
lo  the  edge  H,  the  ralio  bctwceu  tlijs  pcrpeuvlkulAi  *utl  itjc  pAft  ifitw*  I 
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This  fignre  is  an&logous  to  that  described  in  the  Journal 

de  Physique,  May  ISOO,  p.  430,  as  belonging  to  the  regular 

crystjib  of  atalite.    The  autlior  of  the  description  was  aware> 

that,  tu  give  an  accurate  idea  of  a  crystal » the  nuraber  and 

p0f>itioti  of  the  faces  will  not  be  sufficieiitt  but  that  the  quan- 

Utit^  of  the  au^leji  tKey  form   with  each  other  must  be  a** 

ligued;  so  that  if  he  had  contented  himself  with  mentiouHig 

the  numWr  of  sides  tliat  form  the  prisra;  and  the  luces  that 

terinuiate  it,  he  would  have  ^iverj  but  a  very  imperfc*!  idea 

«f  the  crystalliiieform  he  wisihed  to  make  known,  ^Bthe  4e^ 

schpUoii  would  a[njly  to  several  different  figures,  ov.  w-m  ^ 

iccflunt  it  would  be  of  little  use.     However*  having  had 

caur'ie  to  the  i^onioTiieler  alone,  the  measures  of  whicii 

mne\y  approximnti*  is,  without  the  assistatice  of  cab  ' 

lion,  be  ha»  not  &ulficie*icly  guarde*!  aguinst  the  dantrer  of 

gitriag  an^te:i  incousi^teiit  with  the  principles  of  geoatetry, 

t<>*hicb  the  crybtiillo^m^  tiler  exposes  himself,  who  neglects 

tiw;  resonrci'*  of  iilgebra,      riius  th  _- f^ces   M  M  beii.ij  ac- 

kii©wled;^ed  to  form  a  ntjbt  au^it  wuii  each  t»lher,  and  the 

tm^lca  of  iucideuce  belweru  /  >1,  and  /  s,  or  the  edge  that 

•oinetimeji  occupies  the  i^lace  of  the  latter^  being  given,  tha 

llurd*  or  inclination  of  the  face  adjacent  to  *,  follows  necess* 

niy«    Now  ou  caleulatiog  this  from  the  other  data  in  the 

rnalde  Physique,  we  hnd,  that  the  res»ult  of  the  mecba-* 

I  mensureinent  is  erroneous  by  ^several  decrees. 

The  descriptions  of  Kouit:-de4*Isle,  though  in  general 

ruiate,  sometimes  exhibit  instances   of  these  contradic- 

M)Q«  between  the  vtilue*  of  the  niij^lcs  of  tiie  same  crystal. 

riiis  learned  *^entleman,  for  instimee,  after  havitj|^  sjiven  105* 

ithe  great  angle  of  the  rhombus  of  inverted   carbonate  of 

liuie^  which  he  caUed  mur  atic  calcareous  spar,  gives  I  iS" 

ftf  the   great  au'^}^  of  the  principle  tection,  or  that  which 

JUmcP  througli  the  oblictue  diagonals  of  two  opposite  faces, 

•tid  the  intermediate  edges*.     Now  if  we  take  the  first  angle 

^•t^ivcn,   we  shall  be  led  by  calculation  to  l(nfA  for  these- 

CHwwi,  which  makes  a  dillereuie  of  more  than  5*  degrees 

»t«edb)  it  toward  the  jKiint  A  will  be  \/ai  :  V^J     and  ibis  inter* 
>ptW  ptrt  will  br  ttf  eiiher  of  ihe  edges,  G  or  H,  as  i  lu  5* 

♦  CrulnUn^rapUe,  Tol    1,  p.  5?0. 
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from  t}i€  angte  determined  by  obserration.  This  value  ii 
too  far  from  the  truth,  not  to  lead  us  to  a  suspicion  of  some 
irregularities  in  the  crystal,  which  that  celebrated  cryi»tallo- 
grapher  examined,  it  is  equally  certain,  that  calculation 
would  have  acquainted  him  with  his  mistake,  in  afford iug 
him  a  sure  method  of  correcting  his  observation.  1  mij^^ht 
mention  other  instances*  if  I  wore  not  afraid  of  wandering 
from  my  subject.  That  which  I  have  adduced  is  sufficient, 
to  show  the  justice  of  the  remarks  on  the  rnrtnner  of  describ- 
ing crystals  may  by  Mr,  Baiiy  m  the  Annals  nf  the  Museum 
of  Natural  History,  This  gentleman  has  there  shown,  tlwt 
the  descriptions  of  a  crystal,  to  be  precise,  must  indicate  the 
angles  as  determined  by  the  concurrence  of  common  geo^ 
metry  with  that  fouuded  on  the  structure  of  minerals.  By 
following  this  method,  the  only  oue  comfnitible  with  strict 
accuracy*  we  shull  hi^  certain,  that  the  angles  will  alway* 
agree  with  euch  other.  They  will  be  as  t-o  many  limits,  to 
which  the  observer  may  come  sufficiently  near  with  the  g«m- 
ometer,  to  be  able  to  refer  a  crystal  to  the  species  or  variety* 
the  eliaructerii  of  v.hich  it  bears.  This  is  all  we  can  expt*cL 
from  this  instrument,  however  nicely  it  may  be  executd» 
and  however  skilful  the  hand  that  employs  it. 

To  return  to  the  diopside.  Though  this  substance  \M 
never  yet  been  subjected  to  analysis,  Mr.  Huiiy  does  not  he- 
Bitate  to  consider  it  as  a  species,  tlmt  should  occupy  &  ^^^ 
tincl  ijlace  in  the  system*,  Tlie  few  charucters  1  liave  givf^ 
are  sufficunt,  to  demonstrate  this  assertion,  because  the)' 
occupy  the  lirwt  rank  amojig  those  that  are  truly  specihc. 
The  priimtive  form  obtained  b}  mechanical  division  di/fer* 
from  all  otlter  known  forms*  Far  from  having  the  ciiamcter 
of  a  limitation,  it  i^  remarkable  fur  a  singularity,  that  mt 
other  species  has  yet  presented.  This  cousists  in  the  doable 
appeiirance  it  exhibits,  one  in  its  prism,  which  is  a  foursiil*^ 

*  The  piuce  aiiij^ncd  to  the  diop<iide  ii  immediately  tfrnr  the  pyros* 
eiie,  the  primitive  form  of  which  bear*  flomcr  analog v  to  it.  In  each  the 
primitive  form  ts  a  quadriiiig^yLir  pri^m  :  but  Mr.  Hiuf  h^  aicerutoc^ 
that  this  jimin  is  recrangulair  in  the  clio|^>5id«,  while  the  £i.ccs  of  th&t  of  ihi 
fHToxenc  are  inclirnMl  to  each  other  in  angles  of  abuut  92^  and  88*^.  Be- 
tides, ihe  prirajtive  form  of  the  dii»p«idc  is  subdiTi>ibIe  in  the  directtOD«f 
the  two  diagoiids  of  its  baset,  while  th^it  of  itie  pyroteae  Uc«ptb^«ofj 
^4inf  siibdiv'idcd  enlf  pairiUd  to  the^eater  dbgoiuU. 
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rfH*tangle,  the  other  in  its  ba^es,  which  are  rhombs  inclined 
tu  liuf  sideii  of  the  prism.  From  thi»  circuuiBtance  Mr,  Hauy 
has  i»ug;^ted  the  uaine  of  diopside  [double  face.) 


^ 


» 


N 


ml 
^Bthe 


JL  indeiermmaie  variriies  of  form*  Indeterminit*  | 

Tarietie«. 

5.  Compre^ded  and  laminiform  diopaide^.  While  Mr.  C^mpresfed  *J 
VMAj  was  t'xamiiiiiig  the  crystalline  forms  of  the  new  ape*  1*™"^^*^°""*  • 
cies,  Mr,  Tandi,  a  nvineraloj^ibt  f*f  di^tiniruiabL'd  merit  be- 
longing to  the  Museum  of  Natural  Bi^tor) »  looking  over 
the  collection  Mr*  Bonvoi^in  had  sent,  which  wtui  accompa- 
nied by  a  systematic  catalogue,  observed  the  flatteiied  Va- 
riety amou)^  some  (tpecimeuji  of  a  di Cerent  species.  This 
vmriety,  which  beWngs  to  the  muisii^ite,  afforded  Mr,  Hauy 
the  mechauical  division,  by  whieli  the  sipecieB  ia  character- 
ised, 

4-  Cylindroid  dlopkide:  in  prisms  full  of  grooves  or  titriee.  Cylindruid, 

5.  Compact  diopside,  if  we  examine  attentively  the  ^gj^paet, 
•  rystalt  of  musjsite*  we  see  them  prolonged  in  an  u  nil  iter* 
rupted  series  into  a  compact  mus»,  which  serve*  as  their 
^ngue,  is  of  the  same  colour,  thoui^h  often  not  so  dark, 
ami  cannot  fail  to  be  perceived  to  be  the  same  substance^ 
though  in  a  les^^  parfect  state  of  crystal  Liiation,  as  Mr*  Bon- 
foisin  conjectured. 

The  colours  of  the  diopside  arc   green,  greenish    gray,  Colours* 
|reeiii«h  white,  and  yellowish  white,     it  is  sametimes  trans- 
iurid^  sometimes  opake. 

The  crystirfs  of  mussite  are  small,   i  Ion  gated,  and  com- ^^^^.^^^Ij^ 
mouly  opake.    Several  are  twi^ted»  and  exhibit  the  priori  live 
form  very  undecidedly.     The  crystals  of  alalite  are  in  gene- 
ral larger,  ti-anslucid,  and  of  a  greenish  wliite. 

Tht  mnssibe  has  been  found  in  the  commune  of  la  Balme-  Mu<:sii«  whcml 
Mus^a,  in  the  department  of  the  Po,  toward  the  north  of  found* 
valley  of  Lans,  in  the  interstices  of  a  vein  one  or  two 
ard»  thick,  that  traverses,  at  theheijrht  of  four  or  five  yards, 
m  rock  called  the  Black  Rock,  which  is  twelve  or  tifteea 
yardfihigb.  The  cry>tals  have  sometimes  u  tranilucid  gra- 
nular carbonate  of  lime  for  their  gangue. 


^  ttm  virietjf  of  form  aniwcfi  to  what  Wero«r  caIU  §tra%l'tg«T^  raiii* 
C  %  The 


so 

Abliu  where 


The  p^rophy- 
Mttte  ji  loyii 
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The  alalite  has  been  dtsco^ered  in  a  vein  m  the  mountain 
of  Ciarraetta,  situate  beyond  that  of  Te!Sla-Ciana»  at  the 
Alp  of  la  Mufsa»  near  the  village  of  Ala,  It  k  commoDly 
accompanied  with  green  or  pale  yellow  primitive  garnets, 
and  emarginated  j^rnets  of  a  hyacinth  red,  which  have  nc^ 
thing  in  common  with  the  lopaiE.  It  was  thesitf  last  that  Mr* 
Bonvoisiii  desij^vrnted  by  the  natne  of  topazolites,  becaui^e 
he  thoir^ht  them  of  a  phrasing  colour*  which  he  compared 
with  the  yeilow  of  the  topaz. 

I  shull  avail  myself  of  this  opportunity  to  announce^  that 
Mr,  Haiiy  huS  found  the  »u b*l an ce  called  pyioph}8alitc  by 
Me9sr«.  Hisinger  aud  Berzelius,  an  analysis  of  which  wa» 
giviMi  by  thene  geiillcmen  id  the  Annale**  de  Chimie  for  May, 
I84)6*»  to  lie  a  variety  of  the  aluminout  fluate  of  fidex 
(topaz)»of  a  greenish  white  colour,  and  nearly  opake. 


IV. 

LetUr /ram  Sir  Thomas  Clarges,  BarL  of  Sutton  upim 
Jierweni^  to  W.  AKMbSLEY,  £i^.,  on  the  Subject  of  Li/e* 
hout^m 

JPortsmouth,  Nov.  29,  1808, 


iLiikdrt  patent 

LruteU 


Bjoyed  up  by 
ctirk,  And  mu- 
tighi  g^iiei. 


Balanced  by 
ail  Iron  keel. 

Objectiong  to 

it. 


h 


J}erwent 
hout^, 

Dear  S«r, 

Promised  to  give  you  an  account  of  Life-boata.  In  the 
first  place  there  ib  one  by  Lukin»  late  a  coach-maker  in 
Loibg-Ai:re,  who  hat»  publii>hed  a  treatise  on  it.  It  is  a  row- 
boat,  aud  on  the  sides  ha^  soinethuit;  similar  to  mine,  a  hol- 
low case  made  air-tight,  runuing  the  whole  len^h  of  the 
boat.  A  bird  must  Iiuve  wln^^s  on  each  side  to  support  it  io 
the  air;  and  thuB  we  t^^chnicaliy  «j:iv'e  the  name  of  win^  to 
those  part^  on  the  sides  of  a  boat,  that  tend  to  f^ive  it  buoy- 
ancy. On  the  outside  of  tlie  airtight  cases  in  Luktn's  boat 
is  a  layer  or  belt  uf  cork :  so  that  his  winga  are  formed  of 
aiitight  cuse>^,  to  buoy  up  t!ie  boat  in  the  water  like  blod- 
der«i,  and  of  cork.  To  prevent  the  boat  from  upsetting^  it  ts 
furnished  with  a  cast  iron  keel. 

The  objections  to  Mr,  Lu kin's  boat  are  these.  The  air- 
tight cases  are  not  in  eompartmenta,  or  chambers,  like  mine; 
and  therefore,  if  forced  through  by  a  rock»  or  :itnkia]^againft 

«  Sec  gur  Joaraali  vol.  XIX,  p,  33. 
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any  projecting  part  of  the  wreck,  the  whole  length  would 
fill  with  water.  Besides,  they  do  not  open  at  top  likeqnine, 
tior,  if  thej*  did^are  they  lar<;e  enough  to  afford  eahiii  room. 
Cork,  if  used  in  sufficient  quantity  to  be  serviceable,  occu- 
pies con*iiderable  t»pace,  and  likewise  nflbrds  no  room*  The 
iron  keel,  though  safe  for  sailings,  is  a  very  greot  incum- 
brance in  rowing,  part  icu  I  tidy  aguinst  u  high  wiitd  and  heavy 
sea,  so  that  the  boat  could  not  move  very  fast.  My  boat, 
being  large  and  wide,  could  never  be  upset,  unless  the  men 
did  it  purpoicly;  yet  would  answer  bmkly  and  steadily  to 
the  oars. 


SI 


I  now  come  to  the  Shields  boat,  impropevly  called  Great-  Shields,  i 

Grcari 


head*B.     This  is  sharp  at  both  ends,  like  the?  fnnny-boats  p"^'**^*^ 


about  Westminster  bridt^e,  to  row  with  either  end  foremost. 
The  wings  are  of  cork,  of  which  there  are  two  layers,  or 
belts,  on  each  side,  one  without  the  gunwale,  the  other 
within,  Tne  history  of  the  Shield's  boat  in  brief  is  this. 
Some  gentlemen  of  Shields  seeing-  the  fiequeut  occurrence 
of  the  dreadful  accident  of  tihipwreck,  offered  a  premium  of 
two  guineas  to  the  person,  who  should  produce  the  best  mo- 
del of  a  life-boat ;  and  a  committee  wau  appointed^  to  exa- 
mine and  decide  on  the  models. 

A  painter  of  Newcastle,  of  the  name  of  Wouldhave,  made  Wouldhave'i 
a  model  of  copper,  sharp  and  Ui^s^h  at  both  ends,  and  belled  »o**^t^n. 
with  cork-     This,  being  tried  in  a  tub  of  water,   would  not 
sink  when  full;  and  when  upset,  it  ri|jbttd  again. 

Mr.  Greathead,  a  shipbuilder  of  Shieblsr  gave  in  a  model ^reathcadV, 
of  a  boat  he  had  seen  in  America,  in  shape  much  resembling 
a  butcher**  tray.     This  had  a  siugular   property   for  a  life 
boat,  it  soon  upset,  and  they  could  nut  ^et  it  back  again, 
but  it  whold  keep  its  bottom  uppermost. 

The  committee  however  rejected  Wouldbave'e,  because 
copper  would  not  swim ;  and  gave  the  prize  to  Greathead, 
Wtause  bis  model  was  made  of  wood.  Two  gentlemen  of 
the  committee  went  into  a  bnckraaker*s,  moulded  a  model 
in  clav,  nearly  tlie  sarne  shape  as  \Vouldhave\s,  and  flouted 
With  cork  like  his,  and  gave  orders  to  Greathead  to  build  a 
boat  from  thb  model.  Greathead  suggeht^id  a  curved  keel 
it^stcgd  of  a  straight  one,  which  wab  adopted.     Thus  hi» 

claim 
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Hhli^ctickni  to 
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cluim  to  invrntion  wss  building  boats  of  wood,  and  iDakia| 
them  like  rocking  boats. 

Tbt;  objections  to  this  boat  are  glaring.  The  rowing 
against  a  heavy  ^ea  and  wind  with  such  elevated  endt»  is  like 
towing  agains»t  tUe  wind  with  8aiU  t^L  The  idea  of  the^^- 
ilemen  wait  to  keep  out  the  water.  But  what  »i^ni6ed  the 
water  (oinin^  in,  if  the  boat  would  not  sink?  Besides,  % 
boat  thus  formed  would  be  filled  amidships  by  the  first 
wave,  in  spite  of  the  high  end?,  llien  as  the  oars  lie  on  f 
curred  gunwale,  the  poor  rowers  at  each  end  wjJl  b^  scarctl^ 
able  to  dip  tHeii  bladtfs  in  the  water;  white  thozie  in  the 
middle  will  be  constantly  cateUiJiK  crabs»  as  the  sailors  call 
it,  and  getting  severe  blows  oa  tlie  stomach.  The  curved 
keel  too  has  the  great  inconvenience  of  making  the  boat  rest 
as  it  were  Oii  a  point,  so  as  to  be  liable  every  moment  lo 
be  turned  round,  m\d  laid  athwart  the  waves;  and  if  she  be 
not  turned  round,  when  a  heavy  wave  strikes  agaioat  her 
hij^h  bow,  from  being  sharp  at  both  ends  she  will  run  back* 
ward  much  faster  tiian  the  rowers  can  pull  her  forwardf 
Now  mine  iu  intended  only  to  row  forward,  and  her  broad 
stern  iiinders  her  from  beitig  driven  backward.  There  is  one 
advantage  Jiowever  in  rowing  either  end  foremost;  as  the 
)*oat  i»  liable  from  her  curved  keel  to  be  spun  round  everf 
minute,  the  men  tieed  not  concern  themselves  about  getting 
her  round  again,  but  may  row  on  stern  foremo4St«  as  if  no* 
thing  had  hnppened^  In  fact  the  Shields  boat  is  a  farce  to 
a  real  s^unian,  and  never  uttempts  any  thing  but  moderate 
leaa^.  It  h  indeed  much  worse  constructed  for  the  purpose 
than  any  common  row-Wat,  id  all  respects  except  the  addi* 
tion  of  cork ;  and  this  even  Wouldhave  did  not  invent  in  the 
eye  of  the  law,  since  Lukin  had  a  patent  for  it  years  before. 
Wouldhave's  idea  of  high  ends,  to  make  the  boat  right  hcf 
self  again,  if  bhe  upset,  though  not  so  bad  as  that  of  keep- 
ing the  water  out,  is  like  the  proverb  of  penny-wise  and 
pouud-fpolibh  :  for  you  cannot  lyell  upset  a  large  wide  boat 
I II  rpwitig^  and  such  ends  may  defeat:  the  chief  object,  that 
pf  being  able  to  put  out  t<j  a  wreck  against  a  t  rem  end  out 
wind  aM  sea^  which  is  often  tp  be  expected.     Another  fault 

•  Htm  our  Journal,  vol.  XXI,  p«  13S :  tad  for  a  description  oif  9  life 
tttif  t>y  Mr«  Wtlfon,  p.  ]$4. 
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^  a  new  lif«  bwt. 


[  curved  keel  is  tlie  diiEculty  it  occasions  of  steering  the 
IfiM  fttrai^ht,  particularly  when  from  the  height  of  the  end 
the  i»teersman  is  so  hii^h  above  the  water* 

To  c<im«-  to  ruy  l>oat,  of  which  a.  plan  is  given  i«  plate  9.  DwcHption  of 
Vou  will  percdve  from  her  size  and  width,  that  she  is  secure  ' 
from  upsetting,  without  bcin|^  iiicnmherfd  below  with  an  iron 
keelf  or  above  witli  hi^h  ends.  She  cannot  sink,  which  ti 
the  chief  thing-  Her  wings  are  close;  and  yet  the}'  can  be 
opened  to  admit  many  thiiij^.  The*»paceof  the  boat  is  not 
occupied  by  bclt^  of  cork,  or  hollow  cases  that  eanuotopett, 
like  Lukin's:  while  the  win^s,  from  their  size,  afford  cabin 
room  ;  and,  being  in  compurtments,  if  a  rock  fnree  through 
oaet  the  others  remaining  sound  will  prevent  the  water  from 
rUitig  much  in  that  which  iti  damaged,  I'erhaps  Mr.  Lu- 
kiii  would  fiayi  if  these  be  opened,  and  any  thing  put  in 
tbem,  they  will  cease  to  be  wings,  and  will  not  buoy  up  the 
boat  like  a  hollow  case:  but  you  know  one  great  secret  of 
buoyancy  is  the  resistance  at  bottom.  Thus  put  an  empty 
basin  into  water,  and  try  to  ^nk  it,  and  you  will  lind  how 
great  its  rejiiatance  is,  though  cotnpletely  open  at  top:  or  by 
putting  weights  into  it  you  may  satisfy  yourself,  that  it  will 
float  a  coiistderable  burden*  In  mine  the  burden  can  be 
luited  to  the  occasion ;  and  if  not  wanted  to  hold  any  thing* 
keep  the 'lids  close,  and  they  are  airtight  buoys.  As  the 
wings  of  my  boat  are  tto  broad,  they  form  a  deck,  on  which 
people  may  lie,  particularly  if  a  few  iron  stanchions  be 
placed  along  the  gunwale  and  conQected  by  ropes.  These 
fUnchions  might  have  a  joint  at  the  bottom,  aHowiug  tliem 
to  yield  inwardly,  but  not  outwardly,  which  would  pre\^ent 
any  damage  if  a  heavy  sea  should  roll  the  boat  against  the 
wreck- 

You  must  remember  a  peculiar  feature  in  the  boat,  the  Her  peculiar* 
large  cabin  in  the  bow  for  women  and  children »  with  Ten-  ^**.' 
tdatort  on  the  valve  principle,  to  admit  air  upwards,  but  no 
wAter  downwards.     I  need  not  dwell  on  tlie  importance  of 
this  cabin,  in   cases  of  shipwreck,   to  affrighted  and  half 
drowned  women  and  children.     It  is  obviously  an  indispen- 
sable requisite  to  a  life-boat,  that  it  should  be  incapable  of 
sinking;    but   mine  t*annot  even  filU  or  be  water-logged,  sn J  afbr 
^piis  is  effected  by  very  iinipk  means,  which  do  not  appear  J?  <*i*cii*'g« 

even 
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Her  |0<»d  pro- 
p«rtiei. 


lAnm  fleeted 
by  cork. 


f  Capper  case* 


tFMfoV  to  thipj 
on  discovery, 

pr  any  Uri^e 


ev«n  to  have  been  thought  of  before.  It  tnnst  be  obserre^I, 
that  the  little  Bpace  iti  the  midt^hipi^,  where  the  rowers  fit,  if 
the  o  \  'ta^t  iik  **hk*h  thewatr*  ^  that  breaks  in,  can  lod)^. 
But  as  the  bottom  of  fhi^  «;?are  is  ab^v/-  the  level  of  the  wa* 
ter  withm>t,  iherir  tin'  fwo  portholes  jit  tbe  stern^  opening ont- 
wartlly  like  ral  .t*s,  at  which  the  water  will  di«rbarge  it&elf ; 
aiHl  when  ^'p-  tall  too,  the  hrnviest  sea  stnkiaj^  the  Btem, 
tiiste«d  ot  ^rndint^  itj$  way  in,  will  only  tervp  to clo^  theTij. 

Ha%*itig  iitated  the  leading  features  of  my  boat,  namely* 
that  she  will  not  upset,  or  feink,  or  be  water1ot;ired ;  that  fthe 
affords  cabin  room  ;  that  she  la  like  a  mai*  of  war's  laurich, 
well  built  for  rowing,  the  oars  not  on  a  cun^e,  but  nearly  in 
a  right  line,  and  low  to  the  water,  of  which  she  draws  little, 
adrcumbtance  that  renders  her  a  fine  pilot  boat;  1  need  not 
dwell  on  a  few  secondary  pouitii,  which  howei^er  it  would  he 
improper  not  to  njention.  These  are  her  being  provided 
with  small  ropes*  orlineB»  fa&teued  to  hooks  oo  the  gtinwult* 
and  each  having  a  piece  of  cork  painted  re<l  at  the  est 
treuiity  ;  intended  not  only  for  ptrsontt  who  fall  overliuard, 
or  swim  from  a  wreck,  to  see  and  catxh  hold  of;  but  to  toir 
any  for  whom  there  may  not  be  room  in  tlie  bosit  :  and  her 
having  a  very  powerful  rudder,  wlii«4i  reaches  $»ome  iocbt!^ 
below  the  keel,  but  will  haul  up  level  with  it,  when  going  in 
very  shallow  water,  and  then  let  down  again.  Tl**-  copprr 
ca^es,  though  aflbrding  additional  security  to  tlio^e  wbo 
choobe  to  be  at  the  expeiuse,  are  no  more  a  nece*isary  |>oiot  of 
my  plan,  than  coppering  her  bottom.  The  woodwork  alorifi 
if  well  executed  and  properly  attended  to,  mmy  be  kept 
quite  airtight.  If  the  a^sibtance  of  cork  were  to  be  called 
in,  it  appears  to  me*  that  it  might  be  better  npplied  than  id 
the  other  bcjats,  by  tilling  the  cases  with  cork  jackets,  to  take 
to  a  crowded  wreck  ;  in  going  off  to  which  the  cases  would 
not  be  wanted  for  any  other  purpose,  and  the  jackeu  would 
not  be  an  encumbrance.  You  mont  be  aware  of  the  ilnpo^ 
tance  of  the  side  Abius,  or  cases,  for  stowing  t'aluable  goodf 
from  a  richly  laden  vessel, 

A  bout  of  this  kind,  but  suoacwhat  smaller  dimensionft 
would  be  exceedingly  useful  to  ships  on  voyagea  of  disco* 
very,  and  inde<fd  to  any  large  vessels;  as  it  would  not  only 
^>^)T^f  for  wQodiDg  md  watering,  but  is  peculiarly  adapted 
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for  rstcufalons  up  rivers,  or  small  mleis  of  the  sea,  or  explof- 
ing  clusters  of  i^land^. 

Afl  a  pleasure  boat  she  nnswers  extremely  well.     And  with  E^ci^llent 
respect  to  her  safety  I  can  aay,  that  I  have  sailed  in  her  from  pi«»*^re  bo«t, 
Brts^hton    round  the   Cor!iiih  cotisi   1o   iJouway  in    North 
Wale&»  without  aoy  accident,  though  we  experienced  some 
ver>'  dreadful  weather  on  the  voviJi^'f. 

The  followin;^  is  acle*icnption  of  the  boat,  aa  built  by  Mr.  Dewription  of 
Christopher  To^vi II,  of  Teis^niTiouth,   beePinteS. 

Her  len^h  is  30  feet,  her  breadth  10,  her  depth  3  fe(H  6 
incheK*  The  space  between  her  timbers  is  litted  up  with 
pine  wood ;  this  is  done  with  a  view  to  prevent  the  water 
todgiug  there.     The  pine  wood  is  well  eauik<  d  and  paid* 

She  is  buoyed  up  by  8  metal  ca&es,  4  on  each  t»ide  l  these 
are  watertiglrt,  and  iudepeiident  of  each  other*  They  will 
serve  to  buoy  up  six  tons;  but  i  hnd  Uiat  all  the  buoyant 
parta  of  the  boat,  takeii  collectively,  will  buoy  up  teti  tons. 
The  cases  are  securely  decked  over,  and  boarded  at  tlie  sides 
with  pine-  Tbere  is  a  scuttle  to  each  laisc  1o  put  i^nods  in; 
the  ed^en  are  lined  with  bciize;  and  over  each  i^cutcle,  iik  the 
case^  is  one  of  wuod,  of  a  larger  size^  the  margin  of  v^hich  is 
lined  ia  the  same  manner  to  exclude  th*-  water.  Betwceu  the 
Ctse»  are  Norwet;ian  Imlks,  bolted  to  the  bottom,  tWlened  to 
ncholher  by  iron  clamps,  arul  decked  over.  The  depth  of  her 
keel  is  about  9  inches  below  the  garboard-t^treak,  the  dead 
riling  is  4  inches.  Her  keel  is  narrow  at  the  under  part,  and 
»idc  above,  for  the  purpose  of  giving  the  timber  a  good  bed, 
^■^b  will  support  the  bolts,  in  caj»e  a  necesi»ity  should  arise 
flf^iurounter  sandbanks* 

In  sailing  over  a  bar,  or  in  places  wliere  the  water  is  shal- 
l«»w,  the  rudder  will,  with  ease,  draw  up  even  with  the  keel. 
Slid  when  to  deep  water,  it  will  let  down,  instantly,  and  with 
equal  facility^  afoot  below  it;  in  consequence  of  which  ad- 
Tautage,  the  boat  is  founil  to  steer  remnrkably  well. 

The  forecastle  of  the  bout  forms  a  ctibm  10  feet  wide,  € 
feet  long,  and  4  feet  deep,  into  which  women,  children,  and 
disabled  persons  may  be  put.  It  is  amply  supplied  with 
air,  by  meaus  of  two  copper  veutdators.  it  is  furnished  be» 
Vides  with  two  grapnels,  very  proper  to  be  thrown  on  board 
i  wreck,  to  ride  by.  The  grapnel  ropea  will  assist  the  suf- 
ferers 
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£eKn  to  remove,  and  t;9cape  from  the  wreck  U>  the  boat. , 
She  18  likewise  equipped  with  tna^ts  aud  ^h^  mtid  i»  a# 
inanageable  with  them  as  any  boat  of  her  dimetKions  can  p«>s-- 
fibJy  be* 

In  a  tempest,  however  fche  raust  be  diiimasted,  and  rowed 
by  fourteen  men*  whh  oars  1 6  feet  lon^,  douVile  hank«fcL 
The  meo  are  M  fajstened  to  the  thwarts  by  rope«,  and  can- 
not be  ¥ni9hed  from  their  seats.  '"^ 


Expimialioti  of  the  plait* 

Fig*  I.     A.  Four  topper  ventilatori, 

B,  The  foreca^Htle  ftkiinle. 

C,  C,  C*  C*  Four  wood  scuttles  on  each  »ide^ 

D,  D*  The  deck  thut  covers  the  copper  ca^es,  whereta 
seven  tons  of  goods  may  be  put,  or  other  article*, 

E,  Hooks  for  the  life  lines, 

F-  Seven  Ufe-bnes  on  each  side,  the  ends  in  the  water, 
0outed  with  o&rff,  by  which  men  may  hold  titat  jL^re  wa^he4 
from  the  wreck  before  they  can  be  taken  iijto  the  boat. 

G,  The  gnititig  in  the  bottom  of  the  boa^ 

Jl.  Three  small  pump  wellf. 

I.  The  tbt>les. 

K.  The  bitts, 

L,  L»  Ropes  to  fiisten  the  men  to  the  thwarts. 

Fig.  2.     Section  of  her  midi^hip  part. 

M.  Fi^e  Norway  baulks. 

N,  N.  The  copper  casei. 

Fig.  3*     A  perfipectivc  view  of  oue  of  the  cases  detaclied. 

Fig.  4.     The  stern. 

O.  The  nidder  ou  a  new  principle. 

P,  P.  The  stern  portit  to  let  out  the  water. 

Fig.  f »  A  side  view  of  the  boatp  to  show  her  sheer. 

Q,Q.  The  oars. 
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\ihe  Origin  and  Office  of  the  Alburnum  of  Trees,  In 
m  Letter Jrom  T.  A.  Knight,  Esq.  f*  if^S^  to  Sir  Jassrii 
Bjhkb,  Burt.  K.B,  P.  R,  S^. 

Mr  Dear  Sir, 

In  my  last  c^mtnutiicalioti  I  endeavoured  to  prove,  that  tji^  b»rk  »oi 
(  hark  qf  trees  is  not  subsequently  tmiismuied  into  albiirr-  ch'*'^g<^  into 
I ;  and  If  thie  statementti  thut  1  have  there  ^iven  be  cor- 
they  artt  I  conceive,  di-cUive  pn  the  point  for  ivhich  I 
nteoded  :  and  if  the  bark  be  not  converted  into  ulbiirniim, 
'  etperiiJientii  of  Duhamel,  and  tjubsequent   tmturalisitfi,  butdcjjosiu 
1  those  of  whkh   I  have  giyen  an  account  in  former  me-  il^e  aiUumoii* 

5,  afford  sufHeient  evidence,  that  the  bark  dejiosit^  the 
uroous  inattef.     If  the  t>uicu)ent  sboot  of  a  home  ehes- 

>  or  other  tree,  be  examined,  at  succeatsive  periods  in  the 
ng,  it  will  be  seen,  that  the  alburnum  is  deposited,  and 
iibes  arran^jed,  in   ridges  beneath   the  eortirnl  v<_'Hsels; 

the   nutnWr  of  thege  ridges,  at   the  base  of  ench  leaf, 
be  found  lo  correjjpond  aeciiriitety  with  the  number  of 
rrturt-s  ll) rough  which  the  vessels  pasg  frofp  tlie  leat-stalkn 

►  the  interior  bark,  the  alburnons  matter  be'm^  apparently 
filed   (as   I  have  endeavoured  to  prove  in   former  me- 

tri)  by  a  fluid  %vhich  descends  from  the  leaver,  and  subse- 
ntlv  secretes  tin o ugh  the  burkf-     I  hhall  therefore  ven* 
to   conclude,   that  it  is  thus  deposited,  and  shall  pro- 
to  enqoirt^  i^to  the  origin  and  office  of  the  albumous 


bumows  tub«|. 


The  position  and  direction  of  these  tubes  have  induced  al*  Orifiii  and  ni* 

'.  all  naturalists  to  consider  them  as  the  passages  through  ^^^  <^f  theal- 

Uch  t)te  sap  ascends;  and  at  their  Erst   formation,  when 

!  substance  which  surrounds  them  is  still  soft  and  succu- 

,  they  are  always  filled  with  the  Buid,  which  has  appa- 

Jy  secreted  from  the  bark*     They  appear  to  be  formed 

I  the  soft  cellular  mass^  ^hich  becomes  the  future  albur* 

Fhiios.  Timnt.  for  iSoS,  Part  U,  p.  11]. 
a.TrBm.  i8c7,  p.  336, 

tiuilli 
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onm,  as  receptacles  of  this  fluid,  to  which  tbey  may  eitli 
afford  a  pas^ve  upwards,  or  simply  retain  it  as  resenroii 
ttll  abM>rbed,  and  carried  ofi,  b}  the  surroyoding  celtul 
subfitance.  The  former  Ruppositlon  is,  at  ftrst  view, 
most  probable;  but  the  latter  is  much  more consisteut  wi 
the  circumetauces,  trial  I  shall  proceed  to  state. 

Many  dirtereut  hypotlie&ei^  have  been  offered  by  naturalif 
to  account  for  the  force,  with  which  the  &ap  ascends  in  the 
spring;  of  these  hypothesen  two  otily  appear  in  aoy  degre 
Sattsrure'^  hj-  adequate  to  the  etlV'cts  produced.     Saussure  jun.  supp 


Afcfitit  of  the 


poibeaas. 


■ntloneof  Mr 


mfonsistent 
with  Smcu, 


that  the  tubes  contract  as  soon  as  tliey  liave  received  the  t 
in  the  root,  amt   that  this  contraction,  comroeucing  in  ! 
root,  proceeda  upwards,  impelling  the  sap  before  it: 
have  tiugfre^ted,  that  the  expansion  and  contraction  of  1 
comprciiscd  cellular,  or  laminateil  substance    {the  tissu 
lulaireof  Duhamel    and  Mtrbel)    wtach  expands  and 
tracts  with  chau^c*^  of  temperature*  after  the  tree  haa  ceai 
to  live,  mi-^ht  pruduce  suiiilar  effects,  by  occa>iontng  nea 
0  similar  motion  and  compression  of  the  tubes,  the  coats  i 
which  are,    I  believe,  universally  admitted  not  to  be  meai^ 
branous.     But  both  these  hypotheses  are  incousiatent  will 
the  facts,  that  I  have  now  the  pleasure  to  commuaicate  j 
you. 
Tabes  of  «n-         Selecting  parts  of  the  stems  of  young  trees,  from  wh| 
€^»hacTinthe  4*"f*«»l  branches  had  sprung  in  the  preceding  year,  I  ; 
extemal  ua-      tained  by  injecting  coloured  infusions  into  the  i»temt*,througlfc 
w^*ti«^he      **^*^  annud]  shoots,  that  the  tubes,  which  dcocendvcl  from  1 
tame  wJc,         latter,  were,  at  their  bases,  conhned  to  that  ?ide  of  the  i 

from  which  they  spring,  and  to  the  external  annual  layer  ( 
ThecwTiTnom-  wood.     Deep  iiici»ioniJ  were  then  made  into  the  stems  of 
aiioncui  off    ot?ier  trees  immediately  beneath  the  ba^es  of  simiUr  antiud 
j^y^^-  Bhootfl,  by  which  I  ^^^  quite  contident,  that  all  commuok 

^a  tion  through  the  alburnou»  tubei»,  with  the  stem,  wast  who 

^^ft  cut  off:  yet  the  sap  passed  into  the  annual  shoots  in  the  sue 

^^B  ceeding  spring,  all  of  which  lived,  and  some  grew  with  ( 

^^     and  the  tiibe*    s'derable  vigour.     1,  at  the  same  time,  selected  many  lai 
I  cwt  ttiiDugh  in  branches,  about  three  lines  in  diameter,  in  a  nursery  of  aji 

I  •tlief*.  tree*,  which  I  could  easily  secure  to  the  stems  of  the  adja 
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trees  to  prevent  their  being  broken,  I  then  made  an 
haton,  mure  than  I  wo  linens  deep  in  ea^h,  on  one  hide,  and 
the  di^ttaoceot'  six  onseven  lines  auotht;r  incihioti,  equttll/ 
Nb|>,  ou  the  apj>ot»ite  aide;  mid  as  I  am  quite  certain »  from 
kt  texture  of  the^e  branches,  that  the  al burnous  tubes 
^wtdatrajL^htthrouj^luheui,  1  am  equally  certain,  that  every 
liTimou!^  tube  was  at  least  or*ce  interijected.  Yet  the  sap 
^»mi  into  these  branches,  and  their  buds  unfolded  in  the 
imedtojf  spring,  the  ineiislons  having  been  made  in  the 
wttr.  But  1  have  repeated  the  sanie  experiment  after  the 
tt^  have  been  full  grown  iu  the  humnier,  and  litill  the 
iQches  have  continued  to  live. 

All  naturali^tg  have  ai:^reed  in  atatint^,  that  trees  perspire 
in  the  summer,  when  their  haves  iiavtr  attained  their 
I  growth*  and  of  course  that  my€h  sap  must  ascend  at 

pehod;  yet  at  tht^  period  the  tubeti  of  the  alburuum 
dry,  and  toeoutain  air  only;  which  induced  Grew  to 
»pOMf,  that  the  *ap  rose  in  the  **tdte  of  vapour;  a  suppo- 
KHi  by  no  meun^  aduiiBsible.  Vet  it  ib,  I  conceive,  evi- 
l€,  that  the  sap  cannot  ribe  as  a  liquid  through  dry 
N?j,  nor  in  any  slate  through  inter&ected  tubes ;  and  there* 

it  appears  probable,  that  it  does  not  rifee  at  aU  tbrougli 

tubes  of  the  alburnum,  and  that  these  tubes  are  in- 
ded  to  execute  a  different  otike. 

f  the  ^p  do  not  ribe  throu|;b  the  tube>*  of  I  he  alburnura, 
rise  through  the  cellular  substance;  yet  the  pastiai:;;e 
may  fluid  throuiL^h  this  haa  been  denied  by  almost  every 

rmlidt,  probably   because   coloured    iuiusiiMm    have  not 

i  <lb»er¥ed  to  penetrate  it,  and  becatise  muuy  naturalists 
eon^idtrred  it  as  mere  compressed  niedulhi.     Mirbel, 

arer,  cootendi^,  that  the  fluid  whiirh  generates  the  new 
udes  from  it;  and  although  a  fluitl,  capable  of  pro- 
the  same  effects,  exudes  from  the  bark»  when  d*'- 
frocn  the  alburnum,,  I  am  much  Hispobed  to  coincide 

him  in  opirnu.i,  having  observed  a  new  bark  to  be  t^e- 
ttrd  on  the  !»urface  of  the  cellular  suhsitance  of  pollard 
i»  in  detached   spaces*.      And  if  the  «ap  in  sufficient 

itity  to  generate  a  new  bark  can  pasa  tliroui^h  the  ceU 
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•  Phil.  Trios,  1007,  p   107  5  or  our  Journsl,  vol  XIX,  p.  245. 
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4fif  T«s  4L80119D1I  err  tlSttf 

liilar  mbstaiice  of  an  c»k«  it  appeen  possible  at  leoi 
the  whole  of  the  sap  oiiiy  a#ceoci  through  iu  Co{oii 
fusions  do  not,  I  think,  in  any  decree*  pa***  through  tl 
of  tret?»,  yet  it  is  evid«?nt,  that  tht^  sap  f>asse»  readilj  t 
it ;  and  therefore  should  it  be  proved,  that  such  infui 
not  penetrate  the  iellular  substance  of  the  albumn 
evidence  which  this  circuiualaure  would  afiord  would 
defective. 

Among  other  experiments  wliich  I  made  toascfiflfli 
thcr  the  cellular  sulMance  of  the  alburnum  would 
coloured  iuriisious,  I  took  00"  branch ei»  of  tuo  yea ix 
the  annual  shoots  and  leaves  ottached  to  them*  in  ttl 
njer»  from  trees  of  different  species;  and  f  effcctnall 
the  alburnous  tubfs  with  a  conipositioo  formed  of  < 
oyster  shells  and  eheese*,  and  this  was  covered  with 
ture  of  beeu  wax  and  turpentine,  so  as  etfectually  to  * 
all  moisture.  A  part  of  the  bark  was  taken  o^each  1 
in  a  circle  round  it,  a  few  lines  disitaiit  from  its  low. 
where  the  tubea  had  been  closed ;  and  each  branch  « 
placed  in  a  decoction  of  lo^wood^  in  a  vessel  deep  crw 
cover  the  decorticated  spaces.  At  the  end  of  twentj 
•r  somewhat  longer  periods,  these  branchefi  were  exi 
and  the  coloured  infusion  was  found  to  have  in»innat| 
between  the  alburnous  tubes,  in  many  instances  app 
through  the  cellular  substance.  This  was  must  ob^ 
the  walnut  tree,  the  yoiin^  wood  of  which  is  verj 
l%c  principal  object  1  had  in  i<ie%v  in  making  this 
ment  was,  to  detect  the  passa^^es  throut^h  which  I  co 
the  sap  to  pass  from  the  bark  into  the  albtirnumf. 

From  the  preceding  circumstances,  I  am  disponed 
fer,  that  the  lap  secretes  through  the  cellular  subfl 
the  alburnum;  and  through  thiN  I  conceive  that  it  n 
cend,  when  the  tubes  were  iiittfrsected  in  the  prered 
periments,  and  in  those  sea^sons  of  the  year  when  tbi 
nou»  tubes  are  empty,  thouf^h  the  sap  nuist  be  risif 
great  rapidity:  and  I  shall  endwivour  to  show,  that  t 

*  ]  hftve  found  thii  composttion,  and  this  only,  to  ht  capal 
staiitanpously  stopfjin^  ibe  eflfasioii  of  lap  from  ibe  viae,  or  oUii 
llie  bleeding  ce^i>n. 

f  PbiL  Traat«  iSo7|  {i»  107 ;  or  Joam&l|  XIX^  p.  a4| 
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Hore  of  tlie  sap  in  ihe  alburuous  tubes,  during  that  part  ciC 
ihc  year  lu  which  trt^es,  when  wounded,  bleed  abundantly, 
Ido^  uot  aitbrd  any  dtfci^ive  evidence  ul'  the  ascent  of  the 
mp  through  those  tubes* 

Iti  the  last  spring,  when  the  buds  of  the  sycamore  first  Expenmcnn 
lepLa  to  prefiure  tor  utitoidiii^,  1  iViuud,  that  t!ie  sap  J^qJ^^**^*  ^^' 
•bounded  iu  the  poiut*  at  the  aniHiul  braiifhes;  and  at  tlie 
MfDe  time  It  Jluwed  ubuudantly  fratii  iiicM|^^  made  tntu  the 
ilhunttiui  near  the  rout.  But  when  similar  incisions  were 
ImiAde  at  the  distance  of  ei^bt  or  ten  f*Jtt  from  the  j^round* 
fVot  the  leuiit  moisture  tlowed ;  aud  the  tubes  of  the  albur- 
^ftuni  appeared  to  contain  mr  onty.     1  also  observed,  that  the 

tip  flowed  as  abundantly  trum  the  upper  as  from  the  under 
dc  of  the  lower  iudsiou^y  if  not  more  abundantly,  and  so 
|t  continued  to  How  to  the  end  of  the  bleeding  season* 
f    Xhe  »aip  mu^t  therefore  have  been,  by  isotne  means^  thrown 
ilo  tfie  tubes  abjve  the  incis^ions,  for  the  quantity  di>char|^iHl 
Troio  tiiem  exeeided  more  thati  a  hundred  times  that  which 
e  tubes  could  have  contained  at  the  time  the  incisions  were 
ade,  even  h:ul  every  tube  been  filled  to  the  extremity  of 
mo>tdiktant  branch.     Ami,  as  it  has  been  shown,  that 
sap  can  pass  up  when  all  the  alburnous  tubes  are  inter- 
:©i1,   tliere  appears,  I  think,  sufficient  evidence,  tlmt  it 
id  this  case  have  been  raised  by  some  other  agent  than 
tubes. 
rou^h  the  cellular  substance  I  tht^refore  venture  to  eon-  The  sap  *s- 

Iclade  that  the  ^ap  ascends ;  and  it  in  not,  1  think,  difficult  to  *^f  "<**  thr»wj^ 
i  ,  1         .1^         .  -        .i       '  ,  -t    the  cellular 

fgonceive,  that  this  subntonce  may  give  tiie  impulse,  with  ^ubauucti. 

[which  the  sap  is  known  to  ascend  in  the  spring.   1  haveshown, 

iUiat  the  bark  more  readiiy  transmits  the  descending  sap 
towards  the  roots  than  townrds  the  points  of  the  liranches*; 
ind  if  the  regular  substance  of  the  alburnum  expand  and 
'tantrwct,  and  be  so  organized  as  to  permit  the  sap  to  escape 
more  readily  upwards  from  one  cell  ti>  onotlier,  than  in  any 
other  direction,  it  w*ill  be  readily  expelled  to  the  extremities 
[of  the  branches  :  and  I  have  shown,  that  the  statement,  so  . 
loften   repeated  in  the  writings  of  naturalists,  of  a  power  in  irari^miVtiU' 

llbe  alburnum  to  transmit  the  sap  with  equal  facility  in  op-  "'I!*'  ^^^^^  ^ 

^  *  /  r    cilhy  m  0PP  ju 

rl 

•  Fhil.  TrEHf  *  itoi,  t>*  S ;  ^^  Jottifa&l|  vol.  X^  p*  a9s. 
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poAite  directions^  and  &s  well  througli  inverted  cattingij 
others,  i*t  total ty  eironeout^f* 

If  the  sap  be  raisrd  iu  the  nmnner  I  have  euggeste 
much  of  it  vwilt  prohalily  accamutate  in  the  alburnOm  iu 
the  spring;  hecau^i?  the  powers  of  vegetable  life  are,  at  that 
period,  more  active  than  at  any  other  aea&on;  and  the  leare 
are  not  then  prepjy||tl  to  throw  off  any  part  of  it  by  trao^ 
ration.  And  tu«iBrilnIiir  Mi'ishmce,  being  then  !/'  '  af 
discharge  a  part  of  itis  contents  into  the  album, 
which  agai^  become  reservoirs,  aad  are  tilled  to  a  g^reat*T| 
less  height,  in  proponioii  to  the  vi;^oiir  of  the  tree,  and 
state  of  the  soil  nad  i^e'd^oa:  and  if  the  tubes  which  are  thfl 
filled  be  divided,  the  sap  will  flow  out  of  them,  ajid  the  1 
will  be  said  to  bleed.  But  as  Kc»on  ms  the  leaves  are  unfolde 
and  be^n  to  execute  their  office,  the  nap  will  be  drawn  frooi 
its  reservuirs,  and  the  tree  will  cease  to  bleed,  if  wounded* 

The  al burnous  tubes  appear  to  answ er  another  purpose  lo 
trees,  and  to  be  analogous,  in  some  decree,  in  their  effect*, 
to  the  ciivitieM  in  the  bones  of  unimals;  by  which  any  de- 
gree of  »lrenj^th,  thai  is  necessiiiy,  i^  tjiven  with  les»  exprn* 
diture  of  materials,  or  the  encumbrance  of  uunecest^iry 
weight;  and  tlie  wood  of  many  d;fi'ereut  species  of  tree?  w 
thus  made,  at  the  same  tiaie,  very  light,  and  very  strong,  the 
rigid  vegetable  fibres  being  placed  at  greater  distauees  from  • 
each  other  by  the  intervention  of  alburnous  tubes,  aod  <'oo- 
HHjueutly  acting  with  greater  mechanical  advantage,  thaa 
they  would  if  placed  immediately  in  contact  with  €«cb 
other. 

I  have  shown  in  a  former  communication,  that  the  specifl 
gravity  t>f  the  sap  incrcHsi*s  during  ibs  as^cent  m  the  spriii 
aud  that  sacchurine  matter  is  generated,  which  did  not  | 
viously  exist  in   the  alburnum,  or  in  the  sap,  as  it  re 
the  ror»t:  and  I  coutfivc  it  not  to  be  improbable,  that 
air  coiituiited  in  the  alburnous  tubes  may  be  instrumental  i 
the  generation  of  tliia  saccharine  matter.     For  1  discov 
in  ike  hiut  autumn,  that  much  air  isi  absorbed,   or  at  le 
disappfar;*,  during  tlie  process  of  grinding  apples  for 
purpose  ol'  nmking  cider,  and  that  during  thia  ab^oqitiooi 

•  Phil  TrjjQd,  i8c4»  p.  $,  m  Jouiaalj  vol,  Xi p.  a^i. 
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lir,  lilt?  juite  of  acid  apples  beoomes  very  sweet,  and  ac- 
|utres  many  degrees  of  increa^d  specific  gravity;  and  asi- 

ilar  absor|itJ*m  of  air,  with  eorre»pooding  efiects,  is  well  *'**^*^°^'^^^*'^i* 
^Down  to  take  place  in  the  process  of  mailing. 

I  shall   conclude   with  observiiii',  that  in  fetractlnff  the  Su^«iuttit 

(^{unioo  1  tormerly  entertained  respecting^  the  ascent  of  the  the  $np 

p  ill  the  ulburnou»  tubcN,  I  do  not  meaij  to  retract  anv  t^'"'^"?^^  *^<^ 

f      1    *         ,1     .     r    1  ...  ■      .'  "    central  ¥CSiei«g 

f»|»iiii^»n  that    1   have  given  in  ioriner    com iniini cations    te*  ^^^^^^5  ^t,aric«^ 

^tecliiig  the  snbsetjnent  motion  of  the  sap  through  the  ceo- 

tfal  ve»Hel*>t  the  leaven,  and  bark ;  or  the  subiseqiient  j  unction 

©f  the  descending  with  the  ascending*  current  in  the  albur« 

uoui:  every  experiment  that  I  have  made  has»  on  the  con- 

Inry*  tended  to  coatirni  my  former  cooclusions. 

I  am. 

My  dear  Sir, 

Your  much  obliged  obedient  servant. 
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Slton,  June  15,  1808. 


THOMAS  ANDREW  KNIGHT. 


VI. 


XelUr  tm  PQl^gonai  Numbers^  in  Replt^  to  Mr.  Gough;  5y 
P.  Bahlow,  Esq, 

To  the  EoiToR  of  thePntLosaruicJLL  JouRKAt* 
SIR. 


M. 


R.  Goujtfh  ii  perfectly  correct  in  stating,  that  I  was  in  Uppi^  to  Mr, 
Miwetoion  of  Win  reply  previous  to  the  date  of  ray  letter  GuuftL 
Merted  in  your  Journuh  The  rea^ion  I  did  not  think  pro' 
to  publish  it  was,  that  it  was  written  in  answer  to  a  pri- 
Irtter,  which  was  not  exactly  the  same  in  form  as  that 
mblidbed  in  your  number  for  October,  and  consequently  an 
er  to  the  former  could  not  with  propriety  have  been 
pten  as  a  reply  to  the  latter. 

I  must  now  beg  leave  to  be  permitted  to  make  a  few  re- 

larktt  on  the  answers  of  Mr.  Gough  in^ierted  in  your  last 

VuL.  XXU — Jan-  1809<  D  ourober; 
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Mr*  number;  thisi  gentleman  has  divided  my  paper  into  thrfi 
objections,  which  he  has  pronounced  to  be  fiitih,  and  1 
must  atld  uithout  proving  theai  to  be  so.  Mr<  Gough  inlj 
recollect,  that  in  my  letter,  so  far  as  related  to  the  first  foui 
.propositions  and  their  corollaries,  I  did  not  object  to  tM 
eoncltisioD,  but  to  the  manner  of  obtaining  it;  my  objwt 
was  only  to  show,  that  an  ynrjecessarj'  number  of  proposi- 
tions and  corollaries  were  introduced  into  the  essay,  to  de« 
mon&trate  Uiot  which  needed  no  dciuoostration,  Mr,  Gougll 
does  not  deny  thia^  except  that  1  have  culled  that  a  postulate,, 
to  which  1  have  given  the  importance  of  a  theorem,  and  de« 
tnonst rated  it  a^  «uch  ;  it  is  true,  as  it  stands  in  my  letteff 
it  has  the  appen ranee  of  a  proposition,  but  it  was  unneces- 
sary to  give  it  this  form  :  it  might  have  stood  thus  ; 

DfJiHiiion.     Unity  is  a  polygon  of  every  denomination, 

Postuiaie.  Let  it  be  granted,  that  every  iuteger  is  an  ag^-' 
grcgate  of  units^  or  of  polygonals. 

Here  it  is  evident  that  no  demonstration  is  nece3sary«  aod| 
had  Mr.  Gough  begun  his  essay  uith  this  postulate,  he 
would  at  all  events  hav*:;  saved  himself  and  readers  consider* 
able  trouble. 

My  tliird,  and  onft/  objection  that  effects  the  tmth  of  thi 
demonstration,  Mn  Gough    has  evaded,  by    charging  me 
with  putting  a  false  constrtictiou  upon  his  words;  and  no#* 
I  am  under  the  necessity  of  retorting  the  charge.     1  nevft^ 
said,  nor  intended  to  say,  that  it  was  necessary  to  show,  thtll 
e—^-k-t  can  be  resolved  into  m*^f  polygon  in  all  casnf 
the  question  which   1    proposed  was  this;     *"lf  <?— y  +  fi 
cannot  be  resolved  into  m  — ^y  polygons,  how  does  it  appesf^ 
Jrom  the  demmisiratitjn,  that  e  +y  can  be  resolved  into  i 
polygons?"    This  question  I  agtiin  repeat,    and  unless  1 
can  be  satisfactorily  answered,  tlie  theorem  will  be  still  with 
out  a  demonstration,  however  unwilling  Mr.  Gough  may  bl 
to  acknowledge  it.     This  gentleman   must  also  be  «war<! 
that  he  cannot  be  allowed  to  introduce  his  examp1et»  whid 
are  the  moment  before  derived  from  the  demonstration,  fi 
prove  the  truth  of  the  supposition  on  which  thatdemonstmi 
tion  is  founded* 

Mr.  Gough  appears  to  have  deceived  himself  by  const 
derifig  only  small  numbers^  in  which  the  polygoosi  betaj 
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ll«>  small,  are  coramonly  some  of  them  equ^l  to  y,  m  or  Rcplv  to  Mr. 
unity ;  let  him  take  a  larger  number,  for  example  15^0,  and    ^^^  ' 
fftiolvc  into sqtmres:  now  ezilStO, y  —  1444,  and  t  :^lQm; 
whereas  Ms  demonstration  dot's  not  include  numbers  higher 
thao  those  of  the  form  c  iz  y  -^  2  m. 

It  is  not  my  intention  to  pursue  this  argument  any  far- 
ther, because  however  curiona  the  theorem  may  be  as  relut- 
ronj  to  the  indeterminate  analysis,  it  is  perhaps  uninteresting 
I  to  the  greater  part  of  your  correspondents.  If  tfierefore, 
iMr*  Gough  undertake  to  answer  this  question,  I  shall  leave 
*your  mathematical  readers  to  decide  for  themselves, 
r  far  it  may  be  considered  as  satisfactory. 

Yours,  &c* 

t Miliiary  Avademy,  P.  BARLOW. 

Dee,  9,  1808. 


VIL 

9n  the   Differences  in  the  Struclure  of  Calculi^ 
iirA  arise  from   their  heing  formed   in    different  Part 3 
*  the  Urinary   Ptissages ;    and  on  ike  Effects  that   are 
dueed  upon  ihem^  by  the  internal  Uu  of  sohent  Medi^ 
\es^  from  Mr,  William   Baande  to  Everakd  Home^ 
"%*  K  R.  S. 

|J>EAft  StE, 


lAVING  availed  myself  of  the   opportunity  you  pro- Calculi  in  the 

for  me  of  making  a  ehemical  examination  of  the  cal-  P^"^**^^*" 
t*  a  •       1      Tw  *        »r  ..  t  Museum  and 

ah  contained  in  the  Huntertan  Museum,   as  well  Qa  those  Mr,  Homes, 

I  your  own  collection,  I  herewith  send  you  an  account  of 

rhat  1  have  done. 

Should  the  observations  appear  to  you  to  throw  any  new 

ght  upon  the  formation  of  calculi,  1  request^  that  you  will 

lae  the  honour  of  laying  them  before  the  Royal  Society. 

The  collection,   which  1  have  examined,  is  not  only  uu- very  numer- 

[lonly  large,  but  the  greater  part  of  the  specimens  have  **"*>  ^^^  "*  J** 

fie»  of  the  case  annexed  to  tfaein. 

I>  2  This 
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their  Itistarles       Tbtt  circuoi»tiinee  enabled  me  not  only  to  ascertain  the 
anucx    .  situations  in  wliicli  the  calculi  were  found,  but  likewise  mtuj 

of  the  circumt^tancc's  attendant  on  their  form»tion« 

I  have  therefore   endeavoured  to  form  an  arrangemeBt 

upon  these  principles,  wliiia  view  to  render  the  subject  more 

clear  and  pen>picunus. 

Sect.  I.  Of  Cukufl  /ttrmed  in  tht  Kidnits^  and  toidti 
without  having  oftcrwards  undergone  any  Change  in  tkt  vn- 
nartf  PaM^aget, 

Cikuli  of  the      These  have  the  following  properties : 

^  '  They  are  c^f  a  brownish  yellow   colour,   bonietimes  of  A 

grayish  hue,  which  seeius  to  arii<e  from  a  !»aaall  portion  of 
dry  mucu^  adhering  to  their  surface. 

They  are  entirely  solubk  iu  a  solution  of  pure  potash, 
and  during^  their  t>olution  they  seldom  emit  an  odour  of  am* 
monia. 

When  heated  to  drynes^s,  with  nitric  acid,  the  residuum  is 
of  a  fine  and  permanetrt  colour. 
Contamanim*!  When  exposed  to  the  action  of  the  blow-pipe,  they  black- 
en and  emit  a  «troi)^  odonr  of  burning  animal  matter,  ver^' 
different  from  that  of  pure  uric  acid.  This  arises  from  a 
variable  proportion  of  auimal  matter  which  they  contain, 
and  which  ocea:^ions  the  lo^  in  the  analysis  of  these  calctili. 
Its  relative  quuntity  is  liable  to  much  variatiou,  ^a  may  be 
seen  from  the  followlnij  btaleoieiils* 

A  calculus  from  the  kidnevi  weighing  seven  grains,  wa* 
dissolved  in  a  ^olutlou  of  pure  potash.  A  quantity  of  muri- 
atic acid  (nither  more  than  suffietent  for  the  saturation  of 
the  potasli)  wai*  added,  and  the  precipitate  ot  uric  acitl 
thus  obtained  weighed  when  dr>^  4*5  grains*  No  other 
subbtance,  etcept  animal  matter,  which  was  evident  on  at- 
tempting to  obtain  the  muriate  of  potash,  could  be  detect* 
ed^  consequently  the  composition  of  this  calculus  was  si 

follows; 

On, 
Uric  acid  •*•«••••••••••   4*5 

Animal  matter *  2*5 

7*0 


inatter. 
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This  is  the  largest  proportion  of  aDiinal  matter  which  I 
have  met  with* 

A  small  calculns  from  the  kidney,  weighhijj  3*7  grains,  SomeiJmei  in 
afiarded  by  a  like  treatment  3*5  grains  of  uric  ^cid,  bo  that  ^'^^  *"^^^' 
|t  was  nearly  a  pure  spenmen  of  that  substance. 

The  largest  cnlcidas  of  this  kipd  which  I  have  exam itj^d 
weighed  seventeen  graius ;  much  larger  ones  have  been 
found,  but  there  is  no  evidence  of  their  not  liaviog  remained 
in  the  Bfinary  passages  for  some  ronsiderable  time.  Thn** 
Dr,  Heberden  mentions  one  weighing  twenty-eight  grains*. 

It  ofVen  liappens  that  the  ingredients  are  not  united  toge*  Sand. 
ther  so  ai  to  form  a  calculus,  but  are  voided  in  the  state  of 
a  fine  powder,  oommonly  termed  sand.    This  consists  either  PhospKatc!* 
uf  uric  acid,  or  of    the  ammoniaco*magnesian   phosphate.'o^fid  in  tlw, 
atone,  or  with  the  phojiphate  of  lime, 

I  ara  induced    to  believe,  that  the  last  mentioned  sub- ^"t  not  In  the 
stances,  although  the  production  of  the  kidnies,  and  held  in  ^^^*^^^ 
potution,  are  never  met  with  in  asepavute  state,  till  ihe  urine 
1)as  been  at  rest,  and  therefore  calculi  from  the  kidnies  are 
Qerer  composed  of  the  phosphates. 

In  a  few  instances,  calculi  from  the  kidnies  composed  of  OxmUteof 
oxalate  of  lime  are  voided  ;  but  thisisa  verj'rare  occurrence,  ^*^^* 
Of  three  p reiser vt^d  in  tlie  Hunterian  collection,  two  are  ex- 
I  tremely  small  and  hard,  having  an  appearance  of  being  made 
up  of  several  smaller  calcuti,  of  a  dark  brown  colour.  The 
third  is  of  the  »ize  of  a  small  pea,  its  surface  smooth,  and 
q(  a  gray  colour,  not  very  liard, 

fi:T.  II.     Of  CaicuU  which  lmv€  been  retained  in  the 
Kidney* 
Tien  one  or  more  of  the  calculi  described  in  the  preced-  Calculi  detiin- 
log  section  are  detained  in  the  infiindibula  or  pelvis  of  the      '"  thekid- 
Itidnejy  it  frequently  happens^  that  they  increftse  in  that  si- 
I  tuatioD  to  a  considerable  size. 
This  increase  is  of  two  kinds, 

1.  WHiere  there  is  a  great  disposition  to  the  fonnatioii  of 
uric  acid,  the  calculus  consist*;  wholly  of  that  substance  an4 
aniinal  matter,  so  as  frequently  to  form  a  complete  cast  of 
the  pelvis  of  the  kidney. 

^  Comiii«nt«n  th«  Hitt.  and  Cure  of  Dl<«a4e9,  Z^.  •dit.  p*  89, 

2*  W  here 


ss 

Phosphates  in 
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5.  Where  there  is  less  disposition  to  form  uric  add,  tb? 
tftternal  laminae  are  <!oTnposed  of  the  amn3oniaco*ina^e5iaa 
phosphate*  and  phosphate  of  lirae. 

In  one  instance,  a  small  uric  calculus  has  been  deposited 
in  the  kidney  in  j^uch  a  situation,  that  its  upper  surface  vas 
exposed  to  a  continual  stream  of  urine,  upon  which  beauti- 
fu\  crystals  of  the  triple  phosphate  had  been  deposited.  It 
would  therefore  Beem,  that,  under  common  circum stance*, i 
stream  of  urine  pa^^sing  over  a  calculus  ot  uric  add  hu »i 
tendency  to  deposit  the  phosphate  upoo  it. 


^1 


Calculi  of  the 


Sect*  HL     Of  Caiatli  of  the  urinary  Bladder, 

Cakuli  met  with  in  the  bladder  are  of  four  kinds. 

1.  Thot^e  formed  upon  nuclei  of  uric  acid  from  the  kid^ 
ney. 

2.  Those  formed  upon  nuclei  of  oxalate  of  lime  from  the 
Is  id  ney. 

3.  Those  formed  upon  sand,  or  animal  mucus»  depo«tcJ 
in  the  bladder. 

4.  Those  formed  upon  extraneous  bodies  introduced  into 
the  bladder. 

They  were  arranged  under  the  following  divisions. 
Cileuliofuric      ^'  Calculi,  which,  from   their  external  appearance, 
»Md  chiefly,      sist  chiefly  of  uric  acid* 

These  calculi  vary^  in  colour  from  a  deep  reddish  brow«, 
to  a  pale  yellowish  brown. 

They  are  tfither  entirely  soluble  in  a  solution  of  pure  pot 
^ht  or  nearly  so. 

During  their  solution  they  frequently  emit  th^  odour 
ammonia. 

Whtii  acetic  acid  is  added  to  their  alkaline  solutioOj 
precipitate  possessing  the  properties  of  uric  acid  ia  obtiiin* 

9.  Calculi  composed  chiefly  of  the  aramoniaco-ma^e* 
sian  phosphate,  or  of  phoisphate  of  lime,  or  of  mixtures  «| 
the  two.  \ 

These  calculi  arc  externally  of  a  whiter  appearance  thin 
the  former, 

^me  perfectly  white,  others  p^tay,  occasionally  exhibit- 
in{^  ijmall  prismatic  crystals  upon  their  surface;  othm 
^gain  soft  and  friable,  ^  good  deal  retjembling  chalk.    They 


ii 
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are  farther  characterised  by  their  solubility  in  dilute  tiiun- 
site  arid. 

3.  Calculi  contaiuifie  oxalate  of  lime;  commonly  called  WithoxaUte 
TOulUerry  calculi,  mulberry  cal- 

These  are  distinguished  by  the  difficulty  willi  which  they  *^^^'- 
disfiolire  in  dilute  acids,  by  their  hardnesBt    end  by  leaving 
pure  llme^  when  exposed  to  the  action  of  the  blow 'pipe* 

In  the  examination  of  these  calculi,  I  was  struck  with  the 
small  number  of  those  strictly  belonging  to  the  first  divi- 
sion, having  been  led,  from  the  account  of  Fourcroy  and 
Vauquelju*,  ajid  the  experiments  of  Dr.  Pearson fs  to  be* 
lieve  that  calculi,  composed  of  pure  uric  acid,  were  by  no 
means  unfirequent. 

The  greater  number  of  the  calculi  examined  by  the  for- 
mer chemists  are  stated  to  be  completely  soluble  in  the 
fixed  alkaline  lies;  and  of  three  hundred  examined  by  Dr. 
Pearson,  a  large  proportion  is  said  to  consist  of  uric  acid. 

The  following  is  a  statement  of  the  composition  of  the  Compoaitioo 
different  calculi  found  in  I  he  bladder  which   I  have  exa-  °^  ^^tfi^feut 

,  CiUCUil. 

mined* 

16  were  composed  of  uric  acid. 
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uric  acid  with  a  small  relative  pro- 
portion of  the  pliusphates. 

-  the    phosphates,  with   a  relatively 

small  proportion  of  uric  acid* 

-  of  the  phosphates  entirely* 

-I  of   uric  acidi  with  the  phosphates 
and  nuclei  of  oxalate  of  lime* 

-  chieflv  of  oxalate  of  lime. 


150 

To  injure  these  calculi  as  little  as   possible,   they  were  Sawa  in  twa 
carefully  cut  through  with  a  fine  saw»  and  a  portion  of  the  *"'*  *  portion 
whole  cut  surface  removed  by  a  file ;  in  this  way  all  the  dif-        **  ' 
j  Xerent  ingredients  of  the  calculi  were  obtain ed, 

lu  the  experiments  upon  uric  calculi  from  the  bladder*  I  More  loss  from 
Jt^und,  in  most  instances,  a  far  more  considerable  loss  in  at-  ^^^  ^^  **»« 
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tempting  tt>  obtain  their  purp  uric  acid*  than  in  tbe  kidney 
calruli,  which  led  me  to  suppose,  that  thev  contained  urea; 
and  that  the  presence  of  this  substance,  with  some  of  the 
salts  of  urine,  and  with  small  portions  of  the  ammontaco* 
Tnagnesian  phosphate,  was  the  cause  of  the  occasinnal  evo- 
lution of  ammonia  when  treated  with  the  fixed  alkahsi  and 
of  their  easy  solubility  in  those  suhstances. 

To  determine  this  point,  a  smali  calculus,  weighiug 
twenty-five  grains,  iind  of  the  species  commonly  ^uppo&ed  t^ 
coitbist  of  urate  of  ammonia*,  was  digested  for  two  hours 
with  water  in  a  very  moderate  heat.  The  water  which  had 
assumed  a  pale  yellow  colour  was  filtered  off,  and  ft&h 
water  added  to  the  reisiduum  three  succcWive  times,  when 
it  appeared,  tliat  ever}'  thing  soluble  in  that  6uid  was  sepa- 
rated. Tlie  insoluijle  part  of  the  calculus,  being  now  care- 
fully dried  and  weiglied,  was  found  to  have  lost  5*5  ^ruirii. 

The  aqueous  solution  was  er«ipurated  by  a  gentle  heit, 
nearly  to  dr^  nes^,  and  a  sub&tance  was  obtained  having  alt 
the  properties  of  urea,  in  combitiatiou  with  a  small  portion 
of  muriate  of  ammonia,  and  of  llieammoniacf>-iDa^tsiao 
phosphate* 

Sixty  grains  of  another  calculus  of  a  considerable  sire, 
6tipposcd  from  a  superficial  analysis,  to  consist  of  nearly  pure 
urate  of  ammonia,  were  digested  at  a  hnv  temperature  in 
one  ounce  of  akohoL  In  an  hour  the  alcohol  was  decanted 
off,  and  fresh  portions  were  added  successively,  as  long  as 
it  appeared  to  act  upon  the  calculus,  which,  after  haiing 
been  carefully  dried  in  a  temperature  below  ^12**,  weighed 
54*8  grains,  so  that  5*2  grains  had  been  taken  up  by  the  al- 
cohol. 

On  evaporating  the  alcoholic  solutions,  a  substance  was 
obti^ined  having  all  the  propertie^  of  urea,  with  a  small  por^ 
tlon  of  saline  matter,  probably  muriate  of  ammooia,  as  Igr 
the  addition  of  potash  a  slight  ammouiacal  odour  was  per- 
ceptible; its  quantity  however  was  too  minute  for  accurate 
examination, 

•  F<>urcfoy  obsenfcs,  tb^at  urate  of  ammonia  is  t$$\\j  detected  by  la 
rtpid  solubility  tn  ih^  fixed  ifkali'.,  and  iht  odour  of  ammonia,  which  li 
pcTC«ived  duriat  its  iolutbu*—Vi<lc  Thomson'*  Syst,  o(  Cbcm.  vol.  f i 

^       ■  .  The 
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The  remaiiiiu:;  portion  of    the  cnlcujus,  weighing  S4*S  Treited  w*«li 
^aiti9t  ^9A  trtfuttd  with  sinull  portions  of  acetic  acitl^  tjy  ^*^*^^**'  *^*  * 
ihich  6  grains  of  the  ammoLiiaco-mae^nesiaD  phoi^ph ate  were 
obtained. 

The  part  of  the  calculus  remaining  after  this  treat rn<?nt,  Residimoi  div 
reighing  488  grains,  w;is  perfectly  soluble  in  a  solution  of  ^'^J^*^*^ '"P**'*    • 
mre  potash  ;  it  emitted  tjt>  Himiioniacal  odour  when  acted 
ponby  the  alkali»  aud  possessed  the  properties  of  pi| re  uric  «  I 

cid.  1 

The  following  therefore  Is  tlie  composition  of  thiti  calculus.  Com|>oneot      i 

parts  i 

Grains^ 
Urea*  and  tnuriate  of  ammonia  -  •  •  •  5'% 
A mmouiaco-magnesian  phosphate  **  6" 
Uric  acid    .;.. »4S'8 

60-  ^ 

From  these  and  many  similar  experiments  upon  other  No  urate  o< 

iKlcali.  hitherto  generally  supposed   to  consist  of  urate  of  *^°^**^^'* *** *** 
'*  *       *  -I        111-'        ■         1  1  ^cuhol. 

taMonia,  1  am   induced  to  belie i'e>  that  the  evolution  of 

pBlODia  depends  in  all  instances  upon   the   decomposition 

f  the  ammoniacal  salts  contained  in  the  cal cuius,  more  e»-  -  | 

ieci«Uy  of  the  ammoniuco-magnestan  phobphate,  and  that  1 

m  substance,  which  can  be  called  urate  of  ammonia,  exists  ^ 

ft  calculi. 

The  mulberry  calculus  [oxalate  of  lime)  I  have  but  rarely  Mulbprry  cal*, 

let  with*     Id  those  preserved  in  the  Hunterian  Collection  ^^' 

bere  is  a  large  relative  proportion  of  phosphuteof  lime,  and 

r  uric  acid*     The  purest  of  them  afforded 

Grs*  '    J 

Oxalate  of  lime 65*  1 

Uric  acid iG*  j 

Phosphate  of  lime •  13*  I 

Loss  iu  animal  matter  •  *  •  •  4"  I 

100*  I 

When  calculi  of  the  urinary  likdder  increase  to  a  very  large  Vcry  kreecaK 
(jEe,  they  are  generally  composed  of  two  or  even  three  of  <^i'f*  ^«ldoin 
lie  above  meiilioned  varieties,  the  aoimontaco-magnesiau  ^<*'"<^o«^<=oui, 

phosphate  I 
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phosphate  being  situatt  •Kternall)'}  aod  in  the  greatest  ahtm* 

dance. 

One  of  z|  02.       The  largef^t  calculus,  whi«h  I  hare  seen,  weighed,  wheD 

«6gr5»  recently  removed  from  the  bladder,   twenty-three  ounces 

and  twenty-six  grains.     It  cuotisled  of  a  large  mulberry  oi 

oxalate  of  lime  calculus*  the  nucleus  of  nvhtcb   wa*  aric 

acid,  !4urrouuded   by  a  con^iderahle  quantity  of  the  ammo* 

•  niaco-magnesian  phosphate  in  a  very  pure  state. 

O&e of  15402,  Another  very  large  calculus,  weighing  lifteeu  ouncci  lod 
a  half^  consi«;ted  of  a  nucleus*  of  uric  acid,  enveloped  iolhe 
ai n m oniii co-mag net^i an  phosphate,  not  however  pure,  but  in- 
terset-ted  by  several  laminoe  of  uric  acid. 

Four  distinct  substances  arc  extremely  rare  in  calculi;  I 

Four  diitinct    have  seen  one  in  which  the  uric  acid,  the  amt|iontaco-mag* 

•ubiumccs        nesian  phosphate,  the  phot,phate  of  lime,  and  the  oxalate  of 
lime,  were  all  in  perfectly  separate  and  distinct  layers. 
Four  calculi,  having  the  following  extraneous  substance? 

raar  formed     for  their  nuclei  were  examined. 

#11  foreign  «u-      1^  A  common  garden  pea, 

2.  A  needle. 

3.  A  ha^el  nut. 

4*  A  part  of  a  common  bougie* 
lu  the  two  first  instances,  the  calculous  depositmus  were 

of  a  pale  gray  colour,  inclining  to  white;  soft  and  friabk  \n 
their  texture,  and  entirely  soluble  in  muriatic  acid. 
The  composition  of  the  first  was  as  follows; 

Grt. 

Phosphate  of  lime*  • • fc* 

Ammoniaco-magnesian  phosphate- •   28* 
Loss *  • ••*•*.     7» 

|00' 
Of  the  second ; 

Phosphate  of  lime ••••  45* 

Ammoniaco-magnesian  phosphate**  38* 

Oxalate  of  lime ^* 19' 

Loss •  •  *  * • 5* 

lOO'* 

•  It  app«*Li5,  that  in  this  case  there  had  been  an  accidental  dijpoi*»w>P 
t&  the  formation  cf  oxaJate  of  Umc.  ^, 
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The  deposition  of  calculous  matter  upon  the  bougie  was 
covered  with  blood,  and  m  very  smal)  quantity,  the  bougie 
having  been  removed  by  an  operation  soon  after  it  had 
passed  into  the  bladder.  It  appeared  to  consist  chiefly  pf 
phosphate  of  lime. 

The  incrustation  upoii  ilie  haz^l  nut  was  also  destitute  of 
uric  acid. 

Sect*  IV-     Of  the  CqlmU  of  the  Urethras 

All  tbose  that  were  examined  liad  escjijied  from  the  blad- 
der while  very  small,  aud  had  afterward  tod^^d  in  the  raem- 
Iranous  part  of^  the  urethra,  where  they  had  increased  in 
fskze^  and  formed  a  cavity,  in  wliich  they  were  more  or  less 
imheddt'd. 

f  wo  of  these  calculi  were  brokpn, 

Tlie  fragments  consisted  in  one  iu stance  of  ammoniaco- 
iti3gne«iian  phosphate,  and  phosphate  of  lime*  with  a  sroall 
portion  of  uric  acid :  and  in  the  other  the  fragments  were 
composed  entirely  of  the  ammoniaco-magnesian  pho:>phate« 

The  third  calculus  was  of  a  very  remarkable  appearance; 
its  form  being  that  of  a  perfect  sphere,  about  half  an  incb 
in  diameter.  It  was  coated  with  small  but  very  regular 
crystals  of  the  triple  phosphate  in  its  purest  state.  Ou  ac- 
coQnt  of  the  singularity  of  the  form  and  external  appear- 
ance of  this  calculus,  it  was  not  sawn  through ;  the  nucleus, 
in  all  probability,  is  a  small  kidney  calcnlusi,  which  lodging 
in  the  urethra  has  become  coated  with  triple  phosphate* 


Calculi  of  Cic 
ijrcihr4. 


CalcuUoftbe 


Sect*  V.     AnniysU  nf  Cakvli  from  other  Animals, 

\,  The  horse, 
A.  Jfom  the  kidney, 
A  very  large  calculus,  from  the  kidney  of  a  horse,  was  From  ihe  kid- 
composed  of  ^^^* 

Phosphate  of  lime 76 

Carbonate  of  lime* .  • 29 


t9S*  I 

B*  From  the  blander*  ' 

This  calculus  was  also  of  a  large  size;  its  weight,  when  From  the  bUd- 
ftrfectly  dry,  nine  ounces  and  a  half;  its  external  surface  ***='• 


very 


J 


OTM 


\fWm  OP  CALCVLI^ 


Genenl  con* 


Fit  of  the 
frarcU 


Formation  of 
l3ie  stone  in 
due  btadder. 


Fo^EB^itioi  of 


Sect.  VI-     General  Infer encet. 

It  appears  from  tlie  preceding  observation&,  that  calc*utf 
formed  in  tlie  krdnies.  and  imuicc^iutely  voided,  are  almost 
always  composcil  of  uric  acid;  und  that  tlie  phoijpliati'>i  are 
very  frequent  m|4;rcdteiits  in  cnkuli  of  tlif  bladder*  marc 
especially  in  those,  which,  from  their  situation,  ha%^e  befo 
exposed  to  a  coiittoual  curFcntof  urine:  tliey  also  uniformly 
are  deposited  npon  extraneous  substances  introduced  iuto 
the  bladder,  but  appear  never  In  form  small  kidney  calculi* 

III  what  i«  commonly  called  a  fit  of  the  gnu'cT,  a  small 
uric  calculus  is  formed  in  the  kidney,  and  passes  along  the 
ureter  into  the  bladder. 

It  is  found  from  observation,  that  for  some  time  after  a 
attune  has  pas?^ed  from  the  kidney,  the  urine  is  generally  un* 
usually  loaded  with  uric  acid,  imd  depositee  that  substance 
upon  the  nucleus  now  in  the  bladder.  When  this  period, 
which  13  longer  or  shorter  in  diflerent  individuals  ba« 
elapsed,  the  subsequent  addition  to  the  calculus  consis^ts 
principally  of  the  phosphates. 

Where  the  di*^pobitron  therefore  to  form  uric  acid  in  the 
kidnied  is  very  jrreat  and  permanent,  the  calculus  foitnil  in 
the  bladder  is  principally  composed  of  uric  acid  ;  but  where 
this  disposition  is  weak  and  of  short  duration,  the  nucleus 
only  is  uric  acid,  and  the  bulk  of  the  stoutf  is  composed  of 
the  phosphates. 

Where  the  increastd  secretion  of  uric  acid  returns  at  io* 
tervals,  the  caicuins  is  composed  of  alternate  layers  of  unc 
acid  and  the  phosphates* 

Other  small  calculi  being  formed  in^the  kidney,  they 
make  their  way  into  the  bladder,  and  afford  fresh  nuclei; 
to  that  several  calculi  are  gometimes  found  in  the  same  blad- 
der, and  their  composition  is  u.'suQlly  nearly  the  same. 

In  other  cases  it  happens,  that  a  constant  increased  secre- 
tion of  uric  acid  is  going  on  from  the  kidnies,  only  in  small 
quantity,  which  will  be  more  uniformly  mixed  with  the 
phosphates  deposited  in  the  bladder,  and  where  tlie  uric  acid 
predominates,  the  species  of  calculus,  denominated  itHpro- 
perly  urate  of  ammoniat  will  be  produced. 

We  are  eatuely  igftoraut  of  die  cause  of  the  formation 
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Kalate  of  lime,  or  inulbetry  calculus.  I  have  fre«  t^^^  rn»»^'>ciT7 
nlly  looked  for  oxalate  of  lime  in  the  urine  of  calculous 
eots,  but  have  never  been  able  to  detect  it ;  and  as  it 
I  Dot  exist  in  healthy  uriue,  it  must  be  regarded  a^  a 
bid  secretion.  Its  mode  of  formation  seems  to  resemble 
,  of  oric  acid,  since  small  kidney  calculi,  composed  of 
late  of  lime,  have  in  a  few  instances  been  voided  ;  and 
iiese  cases,  as  far  a^i  my  own  itiquiriea  go^  the  persons 
t  been  much  less  liable  to  a  return  of  the  com  plain  t, 
I  where  uric  Ciilculi  have  l^e^n  voided. 
i  tome  rare  in«tanceB  we  meet  with  calculi  of  the  blad- 
wiiich  are  destitute  of  uric  acid,  and  of  oicalateof  lime. 
Ducleus  being  composed  of  a  UttlH  loosely  agglatinabcd 
Qomaco-magncsiau  phosphate,  and  the  whole  calculus 
(istiug  of  that  substance,  with  variable  portions  of  phos* 
te  of  lime:  in  two  cases  I  have  met  with  calculi  of  this 
1,  composed  of  the  triple  phosphate  only :  they  seem  to 
entirely  Formed  in  the  bladder* 

laving  taken  this  short  view  of  the  formation  of  calculi,  Actios  gl«3(. 
all  now  inquire  into  the  action  of  solvents,  employed  ^*^'^* 
er  with  a  view  of  effecting  their  solution,  or  of  preveut- 
their  formation  and  increase. 
dl vents  are  of  two  kinds. 

Alkaline.     2.   Acid* 
I  the  exhibition  of  these,  the   practitioner  is   usually 
led  by  the  chemical  compoMlion  of  the  calculous  mat- 
roided  by  urine, 

he  different  kinds  of  gravel,  voided  by  persons  labour- Gravel  of  tv» 
under  calculous   complaints,  may  be  classed  in  two  di-    ^^  *' 

fe 

^Pric  atidf  either  in  a  pure  state,  or  with  a  very  small 
Wtion  of  the  phosphates. 
The  phosphates f  either  pure,  or  with  a  small  propor- 
g(  uric  acid, 

B  fir^t  speciesi  which  generally  appears  in  the  form  of  tJric  aclA* 
TO  crystalline  grains,  of  a  reddish  brown  colour,  or  of 
mpftlpable  brown  powder,  is  either  entirely  soluble  ia 
!  alkaline  solutions,  not  emittiat^  an  ammoniacal  odotttp 
hich  case  it  consists  of  pyre  uric  acid :  or  it  does  emit 
Dmioaiacal  odouit  aud  is  not  entirely  soluble^  in  which 


J 
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I  CAse  U  contaihii  the  triple  phospliaU:  of  ammouia  aui  tnv^ 

FS«<taf  *lkii-      Wheu  ihU  substuiice  is  obstrfed  in  the  drine»  tlie  alk&lu 

are  recommeitdifdt      They  arc  exhibited  either  in  a  pun 

«tate,  or  a^  carbonates,  «nd  in  each  instance  ihe  uric  setJi* 

I  nieat  gejif  rally  diwitii^hes  miudly,  and  during  the  contlntl^ 

^^K  ti*e  of  alk;ilme  mediciuci^  ^ta&ioually  di&appeare  altogt- 

^^B  ther. 

^^m  It  however  frequeutiy  happens;  that  the  matter  rmdeil  i? 

^^M  not  diaiiuibhed  in  quunlity  by  the  use  of  ulkah^,  hut  thut 

^^m  Its  form  and  composition  are  aUert*d,  uud  that  it  asfiumn 

^^K  the  appearuiice  of  a  gray  powder,  and  i>  rompoiK^d  of  ortc 

^^B  ncid  with    tunuLle    portions  of   tite-   Huiaiontaco-ma^iickUiu 

^^^  phosphate. 

fyetent  lh*»  ifi-       From  these  tacts  tfierufore  it  cannot  be  doubted^  tliat  the 

«f«j>e  oiAcal-  internal  exhibition  of  alkalis  often  prevents  the  fonuattOD  of 

uric  acid,  iind  hence  mutit  likewise  prevent  the  increase  of  a 

calculuii  ill  the  bladder,  as  far  at  least  as  uric  acid  h  cour 

cerned  ;  but  it  hua  abo  buea  supposed,  that  the  alkahbare 

capable  of  acting  upon  the  stone  itself,  and  even  of  effed- 

Cau&tic alkali  ing  it*  complete  solution,     it  is  true,  that,  if  we  iinmer*t^4 

dissolves  a  c^-  calculus  composed  of  uric  acid  iu  u  dilute  siolution  of  caw*- 

,    eulufl  out  uf         .        I,     ,'  ,,   .         I        i  I  1      r 

tic  aikLdi,  n  will  be  slowly  acted  upon,  and  utter  »ome  tiioe 
entirely  dis^soked,  if  however  we  attend  to  what  would 
take  place  in  the  body,  we  shall  find  the  circumatauces  vtsf 
ditfereut. 

That  alkaline  carbonates  and  «ubcarbonates  eatert  no  ac* 
booateido  not  tio^  upon  uric  acid,  I  consider  to  be  completely  eatabhshed, 
both  by  the  experiments  of  several  eminent  chetuisU,  im<i 
Alk  r  the  those  I  have  myself  made  upon  the  subjert;  and  as  there  it 
fore  caonoi  aci  at  all  times  a  quantity  of  uijrombined  acid  iu  the  urine,  it 
on  the  .wne  |-^j|  ^1,^^,  althoui^h  the  alkali  may  arrive  at  the  ktdmes 
Iu  lli«i  bladder.  '  .         .  ,       '  .  i-     i 

in  its  pure  state,  it  will  there  unite  with  the  uocombined 

acid^  and  be  rendered  incsipable  of  exertip^  any  action  npou 
the  caicnlus  in  the  bladder.  Beside  phosphoric  acid,  ibe 
urine  always  contains  n  quantity  of  uucombtned  carbonic 
meid  ;  thi«  is  proveil  by  placing  a  quantity  of  recently  voided 
urine  under  the  riceiver  of  an  air  pump;  during  the  ex* 
baustio[i,  a  large  quantity  of  carlx>uic  acid  gas  tuake^  H» 
t»cape  ;  and  whtrn  urine  is  distilletl  at  very  low  temperature^* 

carbocic 


lli«t»iiiJdcr. 


AUuline  car* 
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tftrbonic  ncid  gas  it*  given  off;  and  aho,  when  time  water  is 
|>oiired  into  yrine,  a  |>reci|iitnte  appears,  consisting  of  phos- 
phate and  carbonate  of  lime. 

Lime  w^ater,  on  account  of  the  insoVuble  compound  which  Limcwiitet 

,         .        .  more  objco* 

lime  forms  with  carhonic  und  phosphoric  acids,  19  even  more  tionable. 

objectionable  a»  a  ^Ivent,  than  the  alkalis. 

It  may  however  be  said,  that,  if  the^e  means  prevent  the  HowfarpAli** 
incremse  of  a  calculus,  material  relief  is  affbrded  to  the  pati-  ****** 
ent.  Hoiv  far  the  exhibition  of  alkaline  remedies  can  be 
recommended  u|/oa  these  grounds  will  appear,  when  the  cir- 
cumstances, which  attend  the  formation  of  the  second  spe- 
cies of  calculous  sediment  or  deposition  in  the  urine,  are 
considered. 

The  ammoniaco-magne$ian  phosphate  appears  under  two  Ammoruaco* 

fbrm.B:  It  is  either  voided  in  a  solid  state,  or  in  Bolutioii.     In  =nH"^»*^ 

pbospnste. 
the  former  case  k  bears  a  good  deal  of  resemblance  to  a 

white  sand,  and  is  frequently  mixed  with  variable  proportions 

of  phosphate  of  lime.    In  the  latter  it  makes  its  ap(>earaQce 

•fter  the  urine  has  remained  undisturbed  for  some  hours  in 

sn  open  vessel,  generally  in  the  form  ef  a  fine  pellicle,  or  of 

crystalline  lamina,  which   when  collected  and  dried  bear 

some  resemblance  to  boracic  acid. 

Its  putting  on  this  form  is  accounted  for,  from  its  being 
held  in  solution  in  the  first  instance  by  carbonic  acidt  and  as 
this  flies  off,  the  triple  salt  makes  its  appearance.  If  a  poi^ 
tioo  of  the  urine  be  preserved  in  a  phial  closely  stopped,  the 
carbonic  acid  cannot  escape,  and  consequently  no  phosphate 
is  observed  to  separate.  There  is  also  a  quaatity  of  |>ho»- 
phoric  acid  present,  which  keeps  another  portion  of  the  am- 
nioniaco-magnesian  phosphate,  and  also  some  lime  [in  the 
•tate  of  superphosphate  of  lime)  in  solution. 

It  t»  therefore  obvious,   that,   whenever  the  tirine  is  de- l^J^'l^^us  ef* 
pfivcd  of  a  portion  of  the  acid  which  is  natural  to  it,   th^  ^^**^***^*i^i*- 
deposition  of  the  triple  phosphate,  and  phosphate  of  lime, 
more  read  I >  takes  place  :    this  is  ejected  by  the  exhibition 
of  the  alkalis* 

It  may  therefore  be  assert ed^  that,  although  alkaline  me- 
dicines often  tend  to  diminiiih  the  quantity  of  the  uric  acid, 
mod  thus  t0  pre?ent  the  addition  of  thftt  substance  in  its  pure 
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■fate  to  a  calculus  in  the  Lladiler;  they  favour  tbe  fleposi* 
^  tion  of  the  phosphates. 

They  wswh the  It  cannot  be  doubted,  that  the  alkalis  reach  the  bladder* 
since  in  case^  where  Inrp:  doses  of  subcarbonate  of  pola^b 
have  beea  exhibtted,  1  have  seeo  e>  ideut  traces  of  it  in  the 
urine. 

Where  tbe  phosphates  only  are  %'oided,  it  has  been  pro- 
posed to  di?»solve  tbe  calculus  by  tbe  exbibition  of  acids,  and 
more  especially  the  muriatic  acid. 

During  the  use  of  the  muriatic  acid,  the  phosphates  are 
either  dimiuitshed  or  disappear  altogether ;  and  even  some- 
times the  urine  acquires  an  additioual  acidity  ;  a  solution  of 
that  part  of  the  calculus,  ^liich  consists  of  the  phosphates 
might  therefore  he  expected;  but  even  then  the  nucleus  of 
uric  acid  would  remain,  and  thus  a  great  deal  of  time  ^oald 
be  lost  without  any  permanent  advantage, 

I  haire  also  occasionally  remarked,  that  during  the  useBf 
acids,  the  uric  acid  reappears^  and  even  seems  to  be  ang* 
men  ted  in  quantity. 

Attempts  have  been  made  at  different  times  to  effect  tli^ 
solutiou  of  calculi,  by  the  inj  taction  of  solvents  iiito  the  blad* 
den  This  subject  has  been  more  lately  revived  by  Fou^ 
croy  and  Vauquelin,  who,  in  their  paper  on  the  composition 
of  calculi,  lay  down  rules  for  its  practice.  Independent,  liow- 
^ver,  of  the  impossibility  of  aicertaining  the  composition  of 
the  calculus  with  sufficient  accuracy,  it  is  obvious,  thfttwerf 
the  composition  of  the  surface  of  the  calculus  knotrOf  the 
frequent  introduction  of  an  instrnment  into  the  bladder,  and 
the  long  continuance  of  the  process  which  ^otild  be  neces- 
sary, even  where  the  culculi  are  small,  are  insurmountable 
objections ;  and  whenever  this  mode  of  treatment  has  been 
adoptefl,  it  hits  speedily  been  relinquished,  as  it  always  ag' 
gravates  the  sufferings  of  the  patient. 

It  has  been  shown,  that,  in  the  majority  of  cases,  the  oa- 
clei  of  calculi  originate  in  the  kidnies,  and  that  of  these  aa- 
clei  by  far  the  greater  o umber  consist  of  uric  acid ;  the  good 
effects  therefore,  so  frequently  observed  during  the  ate  of  id 
alkali,  arise,  not  from  any  actual  solutioki  of  calculoot  mat- 
ter, but  from  the  power  which  it  possesses  of  dimiuishiogtbl, 
tecretioQ  of  uric  acid^  widthus  preventing  the  eslftigemoit 
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of  thp  cTilculiis,  SO  that,  while  of  a  very  small  fortOi  it  tnay 
be  voiJeJ  by  th*?  urethra. 
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Some  Oi/servniitmt  on  Mr*  Brande's  Paper  on  Calculi   B^ 
PIvERAED  Home,  Esq,  F,  R,  5*. 

JL  HAT  riik'uli  in  the  hiiuiati  blmhler  are  not  ffissolverl  by  Incffirtcf  of 
the  iiitei'iial  use  of  nlkaljiie  im'<1innes,  is  an  o{>itnoti  %\hich  c^ci****  oieal* 
1  have  long  etitertnined,  but  the  i^rouiids  of  fsiilure,  so  clearly 
pointed  out  by  Mr,  \\\  Bmode,  wfve  not  knowri  to  me;  I 
only  knew  from  cxj>f  riinee^  ihut^  to  whatever  extent  tbe 
medicineB  are  given,  no  Mich  etlVct  takes  place.     Tbe  eir-  GrovmJ  of  the 
cumstance  of  the  exterior  laniinseof  calculi  extiiicted  from  aion ^^^  ^*'* 
patients^  who  hud  persevered  \%i  a  course  of  alkaline  j3re|mr» 
ations  having  been  found  softer  thuu  the  \ydt\^  tonardt^  the 
centre,  has  always  been  conBidered  asa  proof  of  the  action  of 
the  medicines  upon  the  ciiknlus,  and  led  to  the  belief,  that 
where    the  stone  was  smtdl,    it   might  be  wholly  dissolved* 
Thi*,  however,  Mr,  W.  Brande  has  now  proved  to  be  a  de-  a  deception, 
ceptiou,  and  that  the  soft  part  is  not  n  portion  of  the  original 
calculus,    but  a  newty  formed  substance,  io  which  the  uric 
acid  \%  not  deposited  in  crystale,    but  mechanically  mixed 
with  the  phosphates  and  the  animal  mucu:i  in  the  urine. 

Having  met  with  ca&es,   which  conlirm  Mr,  W,  Brand e'a  Cases  conlrm 
observations,  it  will  be  satisfnetory  to  state  them,  as  they 
may  assist  in  doing  away  many  erroneous  notions  y^enerally 
entertained  on  tbii»  subject. 

The  opinion,  that  calculi  in  the  human  bladder  have  been  Apparvntry 
entirely  distsolved,  has  received  its  principal   support  from  ^^^^|  *^** 
instances  having  occurred,   and  those  by  no  means  few  in 
number,  where  the  symptoms  went  entirely  away  wliile  the 
patients  were  using  alkaline  medicines,  and  never  nfterward 
returned.     Tliis  evidence  appears  to  be  very  .strong-,  but  it  a  mere 
will  be  found  from  the  following  cases,  thnt   it  js  not  so  in 
reality;    since  the  fallacy  has  been  detected  in  all  the  in- 
fflancea  in  whith  an  opportunity  was  afforded  of  examining; 
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the  bladder  «(^er  death.     Two  of  these  I  shall  paTticularly 
notice,  because  they  were  published  dunii^  the  patiettt*! 
life  time  in  proof  of  the  stone  hairing  been  di(*so1ve<L 
Case  lUufCnU       Both  patients  were  great  sufferers  from  the  symptoms  of 
^*      '  atone  for  many  years  ;  but  when  they  arrived  at  the  age  of 

sixty-eight,  or  thereabout,  the  symptoms  entirely  Wft  them. 
The  one  had  been  taking  the  saline  draught  in  a  state  of  ef- 
fervescence, under  the  direction  of  the  late  Dr.  Hulme:  the 
cnire  was  attribvted  to  this  medicine,  and  the  case  was  pub- 
liBhed  in  proof  of  its  efficacy.  When  the  patient  died,  I 
examined  the  bladder » and  fouud  twenty  calculi ;  the  largest 
of  the  size  of  a  hazel  nut,  the  others  smaller.  It  appeared^ 
that  the  going  off  of  the  symptoms  had  arisen  from  the  pos^ 
tenor  lobe  of  the  prostate  gland  having  become  enlarged  (a 
change  which  it  frequently  undergoes  about  that  period  of 
life,]  and  having  formed  a  barrier  between  the  calculi  and 
the  orifice  of  the  bladder,  so  that  they  no  longer  irritated 
that  part  either  in  the  act  of  making  water,  or  in  the  different 
movements  of  the  body^  but  lay  in  the  lower  posterior  part 
of  the  bladder  without  producing  any  disturbance.  Their 
number  prevented  the  pressure  from  being  great  upon  any 
one  part  of  the  intestine  immediately  behind  the  bladder* 
and  their  motion  on  one  another  rendered  their  external  sur- 
face smooth,  and  probably  prevented  their  rapid  increase. 
Anstlier*  The  other  patient  was  under  a  course  of  Perry's  lixivtam  ; 

and  when  the  sjrtnptoms  went  away,  he  published  the  case  ia 
proof  of  the  efficacy  of  that  medicine  in  dissolving  the  stooCi 
I  I  examined  the  bladder  after  death,  and  found  fourteen  cal- 

^^^^B  culi ;  the  largest  of  the  size  of  a  nutmeg,  the  others  smaller. 

^^^^V  There  was  the  same  enlargement  of  the  posterior  lobe  of  the 

^^^^K  prostate  gland,  and  the  calculi  were  exactly  under  the  same 

^^^^^  circumstances  as  in  the  former  case. 

In leveral  cases      lo  several  cases,  in  which  I  have  examined  the  body  af^r 
ftones  not  felt,  deaths  calculi  have  been  found  enclosed  in  cysts,  formed  be- 
tween the  fasciculi  of  the  muscular  coat  of  the  bladder,  so  ai 
to  be  entirely  excluded  from  the  general  cavity,  and  thera- 
j  fore  had  not   produc#d  any   of  the  common  symptoms  of 

I  stone.    I  have  seen  in  tbt  same  bladder,  two,  three,  and  even 

I  four  such  cysts,  each  containing  a  calculus  of  the  size  of  a 
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It  is  a  circutnttance  deserving  notice,  that  in  the  case»  ^^^*  Sie¥« 
which  gave  eclehrity  to  Mm.  Stevens's  medicine,  and  procur- 
ed her  a  retnuneratton  from  Parhament,  the  bladder  was 
not  examined  after  death. 

That  calculi  in  the  bladder  do  soiuetinies  iacreflse,  while  CdcuU  som*- 
the  patient  is  using  alkaline  medicines,  is  fully  proved  by  d^ne  ibettili 
the  fallowing  examples,  which  also  show,  that  the  uric  acid  of  alkiJit. 
aud  phosphates  are  formed  in  different  proportionst  accord- 
ing to  the  peculiarities  of  the  constitution. 

A  gentleman  who  suffered  from  symptoms  of  stone  was  lostuicc sf th^ 
iounded,  and  a  stone  was  found  in  his  bladder.  I  put  him 
oa  a  course  of  alkaline  medicloes,  and  he  voided  a  small 
compact  calculns*  composed  of  uric  acid,  and  evidently 
formed  in  the  kidney.  He  was  desired  to  perdst  in  the  use 
of  the  medicines,  which  he  did  at  intervals  for  four  or  fiva 
yean,  saffering  occasianally  in  a  slight  degree,  but  he  did 
not  puss  any  Toore  calculin.  He  died  at  the  age  of  seventy- 
fi%e.  On  eiamimng  the  bladderi  its  whole  cavity,  (the  ca!» 
parity  of  which  wati  equal  to  a  pint  measure)  was  completel|' 
filled  with  soft,  light,  spongy  calculi,  three  hundrectaud  fifkj 
in  number,  and  of  different  sizes,  from  that  of  a  walnut  to  a 
small  pea.  They  were  composed  of  a  niixture  of  uric  acid 
in  powder,  the  phos|)hates,  and  autmal  mucus;  and  differed 
so  much  from  the  calculus  voided  soon  after  the  patient  be- 
gan the  use  of  alkalis,  that  they  appear  to  hare  been  form- 
ed after  that  period  in  the  manner  mentioned  by  Mr.  W. 
Bmode. 

A  gentleman,  who  was  found  to  have  a  stone  in  his  blad-  Aaotbtft 
der,  was  persuaded,  that  it  was  so  small,  that  it  might  be 
dissolved,  and  with  this  i^iew  he  took  the  fossil  alkali,  both 
in  its  caubtic  and  mild  state,  for  about  three  manths  ;  but  at 
the  end  of  thai  period  the  symptoms  were  increased,  and  he 
tubroitted  to  have  it  extracted  by  an  operation.  On  ex- 
amining the  calculus  after  it  was  extracted,  the  external 
port,  for  the  thickness  of  Ver  of  an  inch,  was  entirely  rom- 
poaed  of  triple  phosphate,  in  a  state  of  perfect  spiculated 
crystals,  so  as  to  present  a  very  rough  irritating  surface  to 
the  internal  membrane  of  the  bladder,  while  the  inner  parts 
of  the  calculus  were  made  up  of  a  mixture  of  uric  acid  and 
phosphates,  so  that  the  alkali  had  prevented  the  formation 
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of  uric  acid,  but  the  phosphate*  were  depowled  more  rapidlr 
than  before. 
AlkalUdo  not  ^  gfntkman,  in  whoiie  tirine  the  uric  urid  appears  in  « 
hoMd  form  irotnediateW  ufter  U  i«  voided^  has  the  same  ap* 
pearance  in  the  ttrine,  even  when  nine  drachms  of  sotia  dis- 
solved in  water  itnpreg'Daled  with  carbonic  acid  are  taken 
in  tii<rentj-four  hours;  &o  that  in  thiii  instance  the  alkali  does 
not  even  coanlemct  the  formation  of  uric  acid. 
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Elecrrn-ChemicaJ  Reftmuhes  on  the  DfcompQsiiion  of  th 
Earikx;  wuh  Ot/srrtatiops  on  <Ac  Mrfah  ohtaiu^d  from 
ihe  a(kdUne  Earths*  and  on  the  Amalgam  procured  fr^m 
Ammmia.  B^  Humpiiii\  Davy»  £'^7*  Stx,  /?.  S.  3t  R* 
I.  A. 
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On  ihe  production  of  an  Amalgam  from  Ammonia^  tmd 
on  Us  Nature  and  Proprrties^ 


N  the  com  ran nica tion  from  Professor  Berzelius  and  Dr, 
Ponton,  which  1  have  already  referred  to,  a  most  curious 
and  important  experiment  on  the  dcoxidation  aud  atpalga* 
tnation  of  the  compound  basis  of  ammonia  h  mentioned, 
which  these  ingenions  gentlemen  regard  as  a  strict  proof  of 
the  idea  I  had  formed  of  its  being  an  oxide  with  a  binary 
basis. 

Mercury,  negatively  electrified  in  t!ie  Voltaic  circuit,  if 
placed  in  contact  with  so  hi  tion  of  ammonia.  Under  thii 
agency  it  gnidLinlly  iacreases  in  volume,  and,  when  ex* 
panded  to  four  or  five  limes  its  former  dimensions,  beeoaiei 
a  sofi  solid. 

And  that  this  substance  is  composed  of  the  dt^xigenoted 
compound  basis  of  ummotiia  and  mercury,  they  think  i« 
proved  ;  1.  By  the  reproduction  oIl  ijuick&ilver  and  amrao- 
nia,  with  tlie  absorption  uf  oxigcn,  when  it  is  exposed  to  air; 
and  secondly,  by  its  forminfj:  ammof^ia  in  water,  while  hi- 
drogen  is  evolved,  and  the  quicksilver  gradually  becomes 
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An  operation*  Ib  which   hidro^en  and  nitrogen  exhibit  ■ 

luetaUic  properties,  or  in  wliicb  a  metuUic  ^iub^tance  i^  ap-  M 

parently  composed  from  its  elements,  cud  not  t\iil  to  fix  the  ^H 

attention  of   chemists;  and  the  peculiar  interes^t,  ^hich  it  ^ 

offered  in  its  relatione  to  the  general  theory  of  electrochemi-  ^ 

cal  science,  induced  me  to  examine  the  circumstances  con*  M 
Dected  with  it  minutely  and  extensively. 

In   repeating  the  process  of    the    Swedish    chemists,    I  Th«  P^^***      _ 

foond,  that  to  form  an  amalgam  from  fifty  or  sixty  grains  of  ■ 

meTCury,  nn  contact  with  saturated  solution  of  ammonia,  re-  S 

quired  a  contiiderable  time,  and  th^t  tbib  amalgam  greatly  ■ 

changed  even  in  the  short  period  required  for  removing  it  #fl 

from  the  solution,  a 

I  was  however  able,  in  this  mode  of  operating,  to  witness  ■ 
all  the  results  they  have  stated,  and  I  pooh  found  simple  and 

more  easy  means  of  producini>;  the  effect,  and  circumstances  M 

under  which  it  could  be  more  distinctly  analysed.  1 

The  experiments,  which  I  have  detailed  in  the  Bakcrian  Ammoni*  pro* 
lecture  for  IBOO,  proved,  that  ammonia  is  disengaged  irom  nascenMtoi© 
the  ammoniacal  salts  at  the  negative  surface  in  tiie  Voltaic  would  be  acted 
circuit ;  and  I  concluded,  that,  under  this  agenc%%  it  may  ^y J"^*^*  ^^^ 
be  acted  on  in  what  is  called  the  nascent  state,  when  it  was  a 

reasonable  to  conclude  it  would  be  more  readily  deoxigen-  I 

ated  and  combined  with  quicksilver.  M 

On  this  view  of  the  subject,  1  made  a  ravity  in  a  piece  of  SOgis.  of  mcr- 
muriale  of  ammonia;  into  this  a  globule  of  merciir\%  *^"^^  L^^*™!!* 
weighing  about  fifty  grains,  was  introduced.  The  muriate  nate  of  ammo- 
was  slightly  moistened,  so  as  to  be  rendered  a  conductor,  J|»* *i^<l  el««tri* 
ind  placed  on  a  plate  of  platina,  which  was  made  positive 
in  the  circuit  of  the  large  buttery.  The  quicksilver  waa 
mfde  negative  by  means^  of  a  platina  wire.  The  action  of 
the  quick wlver  on  the  salt  was  rmmediate ;  a  strong  effer- 
vescence with  much  heut  took  place*  The  globule  in  a  few  Anjalg:im  ] 
minutes  had  enlarged  to  five  times  its  former  dimensions,  ^^^*^' 
and  had  the  appearance  of  an  amalgam  of  xinc;  and  me* 
talltc  crystallizations  shot  from  it,  a3  a  centre,  round  the 
body  of  the  salt*  They  had  an  arborescent  appearance,  i^f- 
ten  became  coloured  at  their  points  of  contact  with  the  mu- 
riate; and  when  the  connection  was  broken,  rapidly  di^p* 

peared^ 
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|>eared,  emitting  ammoaiacal  fumes,  and  reproducio^  quick- 

«iiver, 

Cafbeiutcof        When  a  piece  of  moisteoed  carbooate  of  aminooia  ntLi 

■ed^^^miU   ^*^»  '^^  appeamacea  were  the  sumet  and  the  amalgam  wu 

formed  witli  t:qual  rapidity.     In  this  process  of  deoxidation, 

when  the  battt^ry  vms  m  powerfu]  actiOD,  a  black   uj alter 

ani  fofoe  cir-  formed  in  the  cavUy,  which  there  is  every  reason  to  behere 

was  tarbonaceout  matter  from   the  decompositioa  of  the 

carbonic  acid  of  the  carbonate*. 

9f»*mttinro,  s^      '^he  fitrong  attraction  of  pota&siiim,  sodium,  and  the  me* 

diaro,  i(c.  em-  tals  of  the  alkaline  earths  for  oxigetj,  induced  me  to  ext* 

Sxidaf^ammo-  wi^i^e  whether  their  deoxidating  powers  could  not  be  made 

oia  i^iihout       iq  produce  thf  effect  of  the  amalgamation  of  ammonia i  lo* 

dependenily  of  the  agency  of  electricity;  and   the  resalt 

was  very  satis  factory. 

When  mercuiy,  united  to  a  small  quantity  of  potassiuoii 
sodium t  barium*  or  calcium>  was  made  to  act  upon  moisK 
ened  muriate  of  amaioiiia,  the  amal^^m  rapidly  increftsed 
to  six  or  frcven  tiroes  its  volume,  and  the  compound  itemed 
to  contuin  much  more  ammoniacal  ba^is  than  that  procured 
by  electrical  powers. 

As  in  thei?e  casesy  however,  a  portion  of  metal  used  for 
the  di^xidution  always  remained  in  union  in  the  compound; 
in  d^cribing  the  properties  of  tht^  amalgam  from  ammonrai, 
I  shull  speak  only  of  that  procured  by  electrical  means. 

The  amalgam  from  auimouia^  when  formed  at  the  tern* 
perature  of  70''  or  80»  k  a  M»k  «olid,  of  the  consistence  of 
butter :  at  the  freezing  tern  pern  in  re  it  becomes  tirmer»  and 
a  crjstaliized  ma&si,  in  which  small  foicets  appear,  but  ha%itij| 
no  peHH'tly  detined  formf.  Hh  bpecitic  g^ra^nty  is  he  low  ip 
water  being  one. 

Wben  throw  a  into   water  it  produces   a  quantity  of  hi» 

a  The  black  inattcr  which  separa'^s  it  the  negative  surraceia  rheelec*> 
trka)  experiments  on  the  decomf^muian  of  pora«k  or  «odA,  and  which 
Soinecx(iiriniejilei«  have  found  it  driStult  to  account  fur,  is  1  find  at* 
bonaceous,^  ajnd  c!e;iendeai  upoh  th^  presence  of  Ciirbonic  acid  in  the  ik 
Jt^li,     £See  AJur  Jourjialj  toL  XIX,  p.  1*6,  aad  307  ] 

f  From  th«  facH  I  iuspect  the  form  to  be  ctibical.  The  smatgaio  of 
pottisiiam  crjHMWizcs  m  cubes  as  ^auufuJ|  aad  In  lofne  caici  u  Wfe,  if 
thoi«  of  btimiiih* 


J 


The  am^tf^ain 
aot  pure. 


Its  properti«»* 


« 
I 

i 
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drogen,  equal  to  abnut  half  it»  bulk,  and  in  consequence  of  ^^^ 

this  action  the  water  becomes  a  wesk  solution  of  ammonia,  ^M 

When  it  is  confined  in  a  given  portion  of  air,  the  air  en-  ^M 

Itirges  considerably  in  vokune,  and  the   quicksilver   reap-  ^t 

pe^ra.     AmmoniacHl  ^s,  equul  to  one  and  a  half  or  one  and  4^M 

threeSflhs  of  the  volume  of  the  amalf^m  is  found  to  be  ^H 

produced,  and  a  quantity  of  oxiii;en  equal  to  one  seventh,  *  ^H 

or  one  eighth  of  the  Hmmonia  dirtappearst.  ^U 

When  thrown  intu  mnnatic  arid  gas,  it  instantly  becomes  ^M 

coated  with  muriate  of  ainnionia^  and  a  amall  quantity  of  ^H 

hidrogen  is  dtsenga^ed.  ^M 

In  sulphuric  acid  it  becomes  coated  with  sulphate  of  am-  ^| 

monia  and  »ulphur.  ^M 

I  attempted  by  a  variety  of  modes  to  preserve  this  amaU  Thf  metal 
garo.     I  had  hoped  by  mbmilting  it  to  distillation  out  of  ^{^"^j^^^^j^^® 
the  contact  of  air,  or  water,  or  bodies  ivhich  could  furnish  laie. 
oxigen,  to  be  able  to  obtain  the  dei*xigenated   substance, 
which  had   been  united  to  the  qnickbilver  in  a  pure  form  ; 

but  all  the  circomstauces  of  the  experiment  opposed  them-*  ^| 

selves  to  such  a  rcbult,  ^^ 

It  ifi  well  known  to  persons  accustomed  to  baroroetncal  ^H 

experiments,  that  mercury,  after  being  once  moistened,  re-  ^H 

tsins  water  with  great  perseverance,  and  can  only  be  freed  ^H 

from  it  by  boiling ;  and  in  the  casen  of  the  decomposition  ^| 

of  ammonia,  when  a  soft  amwlp^m  had  been  kept  continu-  ^M 

ally  moist,  both   internally  and  externally  for  some  time,  it  .  ^^H 

could  not  be  expected,  that    all  tire  \^utci-  adhering  to  it  ^M 

should  be  easily  removed.  ^M 

I  wiped  the  amalgam  as  carefully  as  possible  with  bihu^  ^| 

Jous  paper;  but  even  in  this  process  a  consiidcrabie  portion  ^| 

of  the  ammonia  was  regenerated ;  1  attempted  to  free  it  from  ^M 

TQoisture  by  pa&iin^  it  through  tine  linen,  but  a  complete  ^M 

decomposition  was  eilected,  and  nothing  was  obtained  hut  ^H 

pure  quicki^itver.  ^H 

The  wliole  quantity  of  the  basis  of  ammonia  combined  in  ^M 

tixty  grains  of  quicksilver,  as  is  evident  from  the  stntemeiiti  ^| 

that  have  been  made,  does  not  exceed  ^5^  part  of  a  grain,  ^| 

f  ThU  experiment  confirms  the  opinions  1  have  stated  concemlD^  the  ^| 

iiuantity  of  oxigcn  in  ammonia;  but  as  water  U  \  re.ent,  i&  will  be  ioj*  ^| 

jcediatciT  fho^^n,  the  data  for  proporitonji  tre  noi  perfoclly  correct.  ^| 

and  ^1 


SB 


quickly  «l»- 


Tbe  triple 
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mad  to  supply  iKCigeii  to  this  icarcely  r^rw  P^rt  of  a  gram  of 
w«t€f  would  be  rtiiuired,  which  i«  a  quantity  hardly  appre- 
ciable, and  ivhtcb  merely  breathing  iipou  the  amalgam 
mould  be  almost  sufUdetit  to  cotnmumcate. 

Hetice,  when  an  a  maltha),  which  had    been  wiped 
means  of  bibulous  paper,  was  introduced   iiUo  naphtha, 
decomposed  almost  as  rapidly  as  in  the  air»  producingj 
nia  and  hidrogen. 

In  oils  it  evolved  htdrogen,  and  generated  am( 
•cap;  and  when  it  was  introduced  iuto  a  s;l>iAa  tube,  cl( 
by  a  cork>  gas  was  rapidly  formed,  and  the  mercury 
mained  free ;  and  this  gnK,  when  examined,  was  found  to 
consist  of  from  abaiu  t^o  thirds  to  three  fourtlis  ammooia, 
imd  the  rcmuiadt^r  hidrogen^. 

That  more  moisture  sometimes  existed  aUachcnl  to  tk 
amalgam,  when  wii»ed  as  dry  as  possible  by  bibulous  paper, 
thiin  was  sufficient  for  the  effect  of  decomposition^  I  soon 
found  by  an  c^xpcriinent  of  distiMalion, 

About  a  quarter  of  a  cubic  inch  of  an  amalgam  netrlf 
solid  was  wiped  very  dry,  and  introduced  into  a  small  tube: 
in  this  tube  it  was  hcattd  till  the  *;«e(0U8  matter  hnd  expel- 
led the  quicksilver;  the  tube  was  then  closed,  «nd  sutfefvd 
to  cool,  when  moist ure»  which  proved  to  be  a  saturated  m* 
lution  of  ammoniH,  had  precipitutcd  upon  it. 

1  have  mentioned,  that  the  anialy[ums  obtaii>ed  from  sm* 
monia  by  means  of  the  metals  of  the  fixeil  alkalis  oralki- 
line  earth«i  ^emed  to  contain  much  more  »mniouiacal  ht&ti 
in  combination  than  those  procured  by  electricity:  afl<l 
when  they  are  combined  with  the  metals  of  the  fixed  nlkalii 
or  of  the  earths  in  any  coii^idtrable  quantities,  they  srt 
Biueh  more  permanent. 

Triple  compounds  of  this  kind,  when  carefully  wipf<l» 
scarcely  produce  any  ammonia  under  naphtha,  or  oil,  ^ud 
may  be  preserved  fur  a  consulerable  time  to  closed  gls» 
tubes,  a  little  hidro^cn  being  the  only  product  evolved  from 
them. 

I  heated  a  triple  amalgam  obt lined  from  amoioma  bf 

•la  the  experiment  of  the  actUm  of  ihc  atxiJtlgTitii  upftn  air,  the  c 
veu  is  probably   absorbed  by  i^asccat  hidfugca,  Aud  re|irDducet  w«i 

vhich  it  dusolved  by  th«  ammuuia. 

potatfiua 
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^^■l^nn,  and  which  had  been  wiped  by  btbtilou^  pBper»  hi  i 

^^^Hkte-irla^^  tube  ever  mercury  ;  a  considerable  eleva*  ■ 

tiofi  of  temperatarc  was  required  before  any  gaseous  mat*  M 

ter  tv»i  emitted,  btit  the  heat  was  raised  till  g;aswas  rapidly  m 

Innmed,  and  the  whole  of  the  amal^m  expelled  from  the  m 

tube :  in  cooltns^,  the  mercury  rose  very  qnickly  iti  it,  so  1 

thmt  a  great  part  of  tlie  g^seotis  matter  had  been  either  raer-  M 

eury,  or  water,  in  vapour,  or  sotnething  which  the  mercury  fl 

had  ahsiorbed  in  cooling.     The  <imall   quantity,  which  was  1 

permanent,  did  tiot  equal  one  half  the  volume  of  the  amal-  I 

On  the  idea  that  this  i»afi  mi^lit  be  a  compound  of  hidro-  The  ^t«nk» 
gen  and  nitroj^en  in  the  state  of  deoxit^enation^  I  mixed  a  ^^^i^*^* 

ffmall  quantity  of  oxif^en  gas  with  it,  but  no  change  of  vo-  ■ 

lume  took  ptace ;  I  then  exposed  it  to  naphtha,  when  one  m 

bttlf  of  it  was  ab«iorbed,  which,  by  the  eflect  the  naphtha  M 

produced  upon  tyrmeric,  mu•^t  1  ave  been  ammonia;  the  re-  W 

maibing  |^s  analysed  was  found  to  cotisist  of  the  oxigeo  M 

that  had  beeti  introduced,  and  of  hidro3,en  and  nitrogen  to  M 
each  other  in  the  propoition  of  near?y  fnur  in  one< 

At  first  1  was  perp!ex*'il  by  this  result,  j^'hich  seemed  to  Hcreammona 

prove  the  production  of  ammoniH,  independent  of  the  pre-  apparently 

e  ^    .  11  1  I    **        '  I         .  •.     produced  with* 

fence  of  any  substance,  wnnh  cnnlrl   turn*!?h  oxijren  to  jt,  outOJue«n, 

and  to  show  that  its  araalLTomation  wr»  merely  owin^  to  its 

being  freed  from  water,  and  coml»inpri   with  hidoiien:  bnt  ■ 

a  «itif factory  solution  of  the  difficuity  s^oon  ofFerrd  itself.  ^ 

Exposing  the  triple  amalgam  procured  from  ammonia  l^  The  difficult j 

potassium  to  a  concentrated  solution  of  ammoniH,  I  fonod,  *°^^^ 

that  it  had  very  little  action  upon  it,  and  introclucing  the 

amalgam  moistened  by  it  into  a  glass  tube,  it  bad  nearly  the  ■ 

same  peTmanency  as  the  amaljxam  which  bad  been  wiped  1 

before  it  was  introduced,  a  little  hidrogen  only  beine  evolved;  M 

but  on  heating  the  tube  gaseous  matter  was  rapidly  gene*  v 

rated,  which  proved  to  consist  of  two  thirds  ammonia,  and  m 

one  third  bidrogen.  I 

In  the  instance  in  which  the  amalgam  had  been  wiped,  a  I 

imall    quantity  of  solution  of  ammonia,    and    perhaps   of  U 

potash,  must  have  adhered  to  it;  and  thout^h  the  amalgam  ^ 

doet  not  act  upon  this  powerfully  at  common  temperaturei,  V 

yet  when  the  water  is  raiacd  in  vapour,  it  teuds  to  oxigenate  I 

both  I 
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both  the  bRBis  of  arnnioniar  and  potassium,  and  hence  hidro* 
gen  is  evolved,  and  volatile  alkali  produced* 

I  distilled  an  amalgam  procured  by  potassium  from  aio- 
monia,  in  a  tube  filled  with  the  vapour  of  naphtha,  and 
hermetically  sealed,  in  the  same  manner  as  in  the  experi- 
ments for  obtairiJng  the  metab  of  the  earths,  but  in  thii 
case  I  procure*!  ammonia^  hidrogen,  and  nitrogen  only,  and 
pure  mercury;  and  the  residuum  was  potaasiuniy  which 
acted  powerfully  on  the  glass  tube,  ■ 

In  another  experiment  of  the  same  kind,  I  kept  one  part  <i^ 
the   tube  cool   by  ice,  at  the  same  time  the  other  pert  was 
strongly  heated,  but  nothing  condensible  except  mercury 
was  produced,  and  the  elastic  products  were  the  sAvae  ms  in 
the  former  initunce. 


J 


not 


T  endeavoured  to  procure  an  amalgam  from  ammooiat 
which  no  moisture  could  be  supposed  to  adhere,  by  heating 
an  amiil;^am  of  potussium  in  ammoniaca!  gas*  The  amal- 
gam became  covered  wiih  a  film  of  potash,  but  it  did  not 
enlarge  in  its  di men  scions,  and  a  considerable  quantity 
nonahsorbuble  gaK,  which  was  found  to  conudt  of  dve  pai 
of  hidrogen,  and  one  of  nitrogen,  in  as  produced 
amali^^m  after  this  operation  did  not  emit  ammonia  by  ex^ 
pOBUie  to  air,  hence  it  seems  probables  that  for  the  d 
genation  of  ammonia,  and  the  combination  of  its  basis  wil 
mercury,  the  alkali  must  be  in  the  nascent  state,  or  at 
in  that  coudensed  form  in  which  it  exists  in  amm^ 
salts,  or  solutions. 


VI*     Some  ComidtrntimiM  of  general  Theory i  eomneeied 
the  MetaifhaUon  of  the  Alkalis  and  the  Earths, 

The  more  the  properties  of  the  amolgam  obli^ned  fi 


fropertiei  nf 

the  am.vJg4m    ammonia  are  considered ,  the  more  extraordinary  do  they  a 
from  ammonia  '  ^ 

exiraordioarj.  P^«r* 

Mercury   by  combination  with  about  Tvivr  p^^  ^f 

weight  of  new  matter  is  rendered  a  solid,  yet  has  its  specil 

g:ravity  diminibhcd   from  13^5  to  less  than  3,  and  it  retai 

alt  its  meiullic  characters ;  ita  colour,  lustre,  opacity,  a 

conducting  powers  remainin^^  unimpaired. 

It  is  scarcely  possible  to  conceive,  that  a  su Stance,  whi 
forms  with  nsercary  so  perfect  an  amvil|^m,  should  not 

metal 
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rtellic  in  its  own  nature^ ;  and  on  this  ideo  to  assist  the 
96ioD  concemiog  it»  it  may  be  convRDiently   termed 
momum* 

Bat  on  what  do  th^  metnlUc  properties  of  ammonium  de* 
id  ? 

htdrogen  and  nitrogen  both  metali  in  the  aeriform 
at  the  usual  temperaturea  of  the  atmosphere^  bodies 
the  same  character  as  zinc  and  quicksilver  would  be  in 
!  heat  of  ignition  ? 
Or  are  these  gashes,  in  their  common  form,  oxide?^  which 
hcotne  metallized  by  deoxidiidon  ? 

Or  are  they  simple  bodies,  not  metallic  in  tlielr  own  no- 
\,  but  capable  of  composing  a  metal  in  their  deoxigen* 
,  and  an  alkali  in  their  oxigenated  *tate  ? 
The*e  problemi,  the  second  of  wliich  was  stated  by  Mr. 
ifcndifeh  to  me,  and  the  last  of  wViich  belongs  to  Mr.  Ber- 
littt,  offer  most  imjiortant  objects  of  inveiitigation. 
1  haire  mmle  some  ex  peri  mentis  in  reliition  to  them,  but 
iy€t  nnsuccessfully.  I  have  heated  the  amalgam  of  potas- 
D  in  contact  with  both  hidrogen  and  nitrogen,  but  with- 
attaiuing  their  metallization  ;  but  this  fact  cannot  be 
idered  as  decisively  for  or  a^inst  any  one  of  these  con-* 
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mentioned  in  the  Bakerian  Lecture  for  1807,  that  a  modi-  Modifieativja 
of  a  phlogistic  chemical  theory  might  be  defendrd  ^ijtklhctjfr* 
the  idea,  that  the  metals  and  inflammable  solids  uinally 
led  simple,  were  compounds  of  the  same  matter  tis  that 
btTDg  in  hidrogen,  with  peculiar  unknown  bases;  and  that 
oxides«  alValis,  and  acids  were  compounds  of  the  same 
with  water ;  and  that  the  phEenomeoa  presented  by  the 


I  nature  of  the  compo^riffs  of  sulphur  znd  phosphorui  with  mer« 

f  IkwttTS  thii  opinion ;    thes«  iuriammabie  bodiei  by  combination  im* 

iti  ■leUllic  propcrtieii :   cinnabar  if  a    noDConduciorp  and  it  would 

i  fiom  Pelletier*!  cKperlment^^  Amu  de  Chioiie,  toL  xtH^p,  125,  that 

tiuretof  mcfcuTy  is  not  meuUic  in  lis  characters;  charcoal  if 

r«  am)  in  plutnbago  carbon  approaches  very  near  to  a  metat  la 

acten,  so  that  the   inetallic  i^cure   of  •'tee]   doei   not   milHtte 

!  the  reuoning  in  the  text.     The  only  ^U  which  1  am  acquainted 

,  t&tt  do  miijute  ag»inst  U,  tre  the  roetttlBc  chtract«n  of  tome  of 

kaolffekuftts  md  phoiphurett  of  the  imp«HWct  metals. 

metala 


ItnothMrogcft 
the  common 
clem  em  of  m- 
fi»mmable 
bodies? 


Allcalisjcmftbi, 
and  mcinitlk 
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cliwol  bodies, 


tamly  niost  easily  explaitied  on  the  hypothesis  offl 
and  the  only  good  arguments  in  favour  of  a  coma 
ciple  of  hjllaainittbility  flow  frotij  sorae  of  the  um 
gie»  in  electrochemical  eeience*  fl 

Aasunaiiig  the  exittence  of  hidrogcn  m  the  aral 
atntnoniuin,  ha  presence  in  one  metallic  compound  ( 
leadft  to  the  Boispicion  of  its  cotnUtiution  in  others, 
the  electricul  powers  of  the  diilereiit  speeies  of  mal 
are  circiims>tanceS|  which  extend  the  idea  to  con 
8ub8 lances  in  general,  Oxigen  is  the  only  body,  fi 
be  buppoiied  to  be  eleineuttir)%  attracted  by  the  pos 
face  in  the  electrical  circuit;  and  all  compouud  bo 
nature  of  wbich  h  known,  that  are  attracted  by  thii 
contain  a  considerable  proportion  of  oscigen.  llii 
the  only  matter  attracted  by  the  negative  fiuiM 
can  be  comsidered  as  acting  the  opposite  part  H 
may  not  then  the  ditierent  iiiflaminable  bodies,  suj 
be  simple,  contaiti  this  as  a  comnAon  element? 

Should  future  expenments  prove  the  truth  of 
ibeiis,  still  the  alkalis,  the  earths  and  the  me 
will  belong  to  the  same  class  of  bodies.  From' 
potassium  there  is  a  regular  order  of  gradation  » 
physical  and  chemical  properties,  and  this  would 
extend  to  ammonium^  could  it  be  obtained  in  1 
form*  Platjna  and  gold  in  specitic  gravity,  c 
oxid ability,  and  other  qualities  differ  more  fron 
iron,  and  tin,  than  these  last  do  from  barium  and  j 
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•stnium  forms  a  volatile  and  acrid  substauce  by  tlie  abaorp* 
tioD  of  oxigen^  does  the  amalgam  of  ummonia  produce  the 
volatile  alkali ;  and  if  we  suppOHt;  that  ammoma  is  metal- 
liKed,  by  beiug  combiut'd  with  hidro^en^  aod  freed  from 
w«ter^  the  same  readoiiiug  will  likewi&e  apply  to  the  ottier 
metuls,  with  this  diftert^iice,  that  the  adhtirence  of  their 
phlogibtoQ  or  hidrogeo  would  be  exactly  in  the  inverse 
jalio  of  their  attractton  for  oxigen*  In  plutina*  it  would  be 
combined  with  the  greatest  energ;y  ;  in  aminon'rmii  with  the 
teast ;  and  if  it  be  sepambk  from  any  of  the  metals  without 
the  aid  of  a  new  combiiration,  we  jnay  expect  that  this  re- 
iuit  will  be  afforded  by  the  iiio«t  rolalile  and  oxidable,  such 

arsenic,  or  the  metals  of  the  fixed   alkalis,  submitted  to 
inteaife  heat,  under  electrical  polarities^  and  baviiig  the  pres* 
of  the  atmosphere  removed. 

Whatefer  new  lights  new  discoveries  may  throw  tipon  t!»ii 
•nbject,  fttill  the  facts,  that  have  been  advanced,  show,  that 

step  nearer  at  least  has  been  attained  towards  the  true 
knowledge  of  the  nattijre  of  tlie  alkalis  and  tlie  eaVthsf. 

Something 

♦  The  comrr^on  metallic  oxides  are  lighter  than  their  ba^es,  but  poi^ 

ihftud  soda  arc  heaTier;    this  fact  miy  he  cxptained  on  either  theory; 

le  density  of  a  compound  vn\[  be  proportional  to  the  attraction  of  tt» 

Pbtlna,  having  a  weak  affinity  for  oxigt^n,  cannot  be  supposed  to 

j^deair  it  ia  the  same  degree  as  potassjym  does-,  or  if  plalina  and  potas- 

*   n  be  both  compounds  of  Lidrogen^  thehidrogen  must  be  attracted  ia 

Bjiai  with  an  energy  infinitely  greater  thqn  in  poiassium.     Sulphuric 

Pli  lighter  than  sulphur;  but   phc>sphonc   acidj^  where  there* Is  m. 

tnmger  affinity^  is  hcayier  thaii  phttsphorof.     The  oxide  o(  tin  [w«od 

n}  u  very  little  inferior  to  tin  in  spccifit:  gravity.     In  this  instance  the 

ictAlljc  base  b  comparatively  light,  and  the  attraction  foroxigen  strong} 

td  in  a  taie  vrhcn  the  metal  hi  nuich  lighter  and  the  aTlraction  for  oxi- 

n  •troogcr^  it  might  be  expected  a  priori,  that  the  oxide  would  be  hea^ 

er  tUafi  the  base* 

f-  Since  the  hctxin  thi*  paper  were  communicated  to  the  Royaf  So-  PtH^KiYMB 
y,   t   liave  seen  an  account  of  some  very  curious  experlmenu  of  fiuppo*«l  to 
Imsn.  Gay  Lu«ac  amd  Thenurd,  {In  Number  148  of  the  Moniteur,  fof  '>«  ^«>0"poiilrf 


We  are  ai  tail 

oni;  itep  md 
Tancc^Mii 
knoA«1eii^«# 
the  eajib*  ] 


ties  of  COB* 
pour4<k  fm^ 
portJoaalt0|]|fl| 
attraction  of 
their  putii* 


1,  which  1  have  jun  received^)  from  one  of  which  ihey  have  con- 


of  hiiUoBaft* 


'  that  piita«4lum  may  be  a  compound  of  hid ro gen  and  p»tash." 
These  gentlemen  are  taid  to  have  heated  potassium  in  ammonia,  and 
mtid,  that  the  ammonia  was  absorbed,  and  that  hfdrogen  gaj  equAl  to 
fm  Ibinii  of  it«  voluz^e  ftppeartU,  and  that  the  potftssiam  by  thU  pro- 


The  mf)»m- 


Bat  the  sup* 

pmltion  gratu* 


The  pbeno' 

Doeua  &cci>u  ne- 
ed ford  i^^r- 


potuh  caniiot 

by  corobint- 
tum  w  ith  tii* 


F  DmelhiDg  hoB  been  separated  fmm  them  wbtcfa 
tlitfir  wdgbt;  and  whether  it  be  cxmsidered  as  astma 

1 

c«a  lud  become  ftf  a  grayUh-^rern  colour.  Bf  tievting  thii 
green  tub«Ufice  cochiid^f^blf,  two  fifilis  of  ihc  amm^^nts  we 
emnted,  witb  a  quantity  of  hidro^cn  and  nitrogen  c«rreTp<^i»drn| 
fifth  more  5  antS  by  abiding  WAier  to  ihe  mixfurc,  and  hemihi 
ftrongly  again,  they  obuiucd  the  irniatiidcr  of  the  ammonia,  ^ad 
but  t^otaih  was  IcfT. 

tn  these  complex  proeesie«»  the  pbxnontena  may  be  as  et 
plained  on  the  tilea  of  potftiiiitm  b.sng  a  simple,  a^  that  of  \u 
catnpound  «ubsiaacc  i  nof  nrhen  tUc  (acis  tlut  luve  beea  &^ 
paper,  and  those  about  to  be  suted,  are  considered,  tao  the  1 
dbUnguuhed  cbemiiU,  asdeuite4  in  Uie  nuftice  referrrd  to^l 
mltted. 

Futa&h,  aa  I  have  found  by  numerous  experiments,  baa  no  al 
ammoniai  for  it  do«<  not  absorb  it  when  heated  in  it ;  k  is  not  tl 
allowing  theif  theory,  possible  to  conceive,  that  a  i ubsUnee  tu 
attraction  for  potash  ihoutd  repet  from  it  a  substance  whicb  is  iii 
combined  vriih  tt,  and  which  can  be  fepatated  in  no  other  way. 

A  part  of  ihc  hidrogcn  evoWed  in  their  eaperinieiit  may  be  fi 
by  water  contained  in  the  ammonia;  but  it  is  scarcely  f  os&ible, 
whole  of  it  can  be  derived  from  this  sonrce,  for  on  such  an  idea 
mofiia  mu»t  conUtn  more  than  half  lU  weight  of  water  Then 
ever  no  evidence,  that  the  whole  of  the  hidr^gen  may  not  be  f 
by  the  decomposition  of  the  votatitc  ^ilkali  itself^  Potasatuiq  ll 
degree  of  oxygenation  may  have  an  affinity  for  nitrogen,  or  p 
miy  expel  a  portion  of  hidrogen  at  the  moment  of  its  combiml 
amiaonium^  aiidas  the  whole  of  the  ammonifi  cannot  be  regemerU 
•ut  the  presence  of  wuter,  hidrogen  and  a  litde  oxigen  may  be  IS 
to  tbe  remaining  dements  of  the  ammonia  from  the  wmter,  i 
the  poiajsium. 

%tma.  before  ihe  conc1u»ian    wa*  formed,  that  a  metallic  i 
^c^:oniplMe4  in  thu  experimetit,  it  should  have  been  proved,  llM 
trogcn  had  not  been  altered. 

That  mere  potaih  combined  with  hidrogen  cannot  form  pola 
1  tbink  shown  by  an  experiment,  which  1  tried,  in  conaequnici 
importantfaei^  latdj  aftceftalned  by  Messrs.  Gay  Luiiac  sod  1 
of  the  dcoxl<UWon  of  potash  by  iron; 

An  ounce  of  petash  was  kept  in  ignition  for  tome  time  li 
tube,  ground  into  a  gun  barrel  In  which  one  ounce  and  a  hdi 
turnings  were  ignited  to  whiteaess  ;  a  communication  was  OfN 
withdrawing  a  wire  which  closed  the  tube  containing  tbt  p0laill| 
that  alkati  and  the  metal. 

Aa  the  potash  came  into  contact  with  the  irao,  fsaeous  mtlte 
fe^pcdy  which  wat  received  in  a  proper  appiiatuf  j  and  |||M|(|I 

HI 
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water,  the  in  flu  mm  able  body  is  less  compounded,  thim  the  I^sscom- 
ioiiaiiiiiiable  substance  resuUing  from  its  combustion*  ^^^^      ^ 

Other 

it  wai  lost  bj  pussing  rhroiigh  t]ie  polasli  into  the  atmospbete,  yet  neuly  m 

lulf  a  cubic  foot  waji  preserved,  which   proYcd  eq'  be  hidiogeii.     In  th«  9 

tube  wai  found  two  iProducts,  Ofie  in  the  quantity  of  a  few  graint,  con- 
taiiiimg  poYdi^sitiiTi,  combined  with  a  f  riaLI  qva^ntiiy  of  iron,  and  «bicli  _ 

bai  tub h mated  tu   the  ope^tjou,  and    the  utht  r  a  hxed  white  metallic  M 

tuV^tance,  which  coTi>i>tcd  of  an  alloy  uf  iron  and  poiAsaium.  ^M 

The  first  of  these  subsiaaces  burnt  when  ihrc*wn  upon  water  j  and  in  H 

its  other  cbar^cter^  rftvmbled  pure  poi^tssdom,  except  that  iti  i\rectf)C 
gravity  wax  greater,  its  colour  les»  briltiant^  and  when  it  tarniihud  m  the 
mtmi4phere,  it  beeame  of  a  much  deeper  colour  than  pure  potagsium.  M 

Now  potash   that  has  been  igiiitiid  is  the  pure*t  form  known  of  this  ^^  water  tnfl 
ilkalt;  but  on  Messis.  Guy  Lu.Mac^^  and  Thenard'^  theory^  this  potuh  tent  to  hate 
must  conuin  water,  not  only  sufficient  to  furnish  hidrr>|en  to  metaJU^e  furnished  hi* 
the  alkali,  but  liltewise  the  quantity  diiengaged:  dry  poia>ih  then,  as  it  ^^ogftn^ 
li  procured  in  our  experlmcntsi  musion  this  theory  beacotnpaund,  con- 
iiiiiiog  a  coiuiderable  quantiiy  of  matter  which  can  furoish  hidrogen  | 
and  what  would  he  iLs  form  or  properties  if  depriTed  of  this  matter  we 
are  wholly  unable  to  judge,  which  brings  this  qoeaiion  to  the  ^neml 
question  discussed  In  the  text, 

Potauium  1  find  may  be  produced  readily  from  dry  ignited  potash  In    ^  none  in 
flctirical  experimentt ;  and  the  retuk  of  the  combustion  <ff  potassium  ^^q  potash  re* 
in  oatgen  ga$  i»  an  alkali,  so  dry  that  it  produces  fiolcnt  heat,  and  ebul-  produced, 
lition  wheo  water  is  added  to  it. 

In  Messts,  Gay  Lusrac's  and  Thenard''ii  experiment  on  the  action  of 
potassium  on  ammonia,  the' hidrogen  disengaged  in  the  first  process,  and  ^H 

that  exiftuig  in  the  ammonia  disengaged  in  the  second  process*  exactly  ^H 

equals  the  whole  quantity  contained  in  Ihe  ammonia.  But  there  is  no 
fntoi  of  any  hidrogen  being  disengaged  from  tha  poias&ium,  for  the  am- 
Ciooia  lost  is  not  generated  nor  potash  formed,  but  by  the  additii>n  of  a 
fttbstance,  con^ttting  of  oxigen  and  hidrogen  i  and  as  the  three  bodies 
•oneemed  in  this  experiment  are  potai'itum,  ammonia,  and  water,  the 
result  ought  to  be   potash,  ammonia,  and  a  quantity  of  hidrogen,  equal  ^1 

lo  that  eiroWed  by  the  mere  action  of  water  on  poia&siuni,  which  is  said  ^V 

Cp  be  the  ci%e, 

Eten  if  ibert  weTC  no  other  proofs,  the  chemical  properties  of  pota»^  CheiniGal  pfo- 
k  are  so  wholly  unlilce  tho>eihat  might  be  expected  from  a  com-  perties  of  poC* 
I  of  potash  and  hidrogen,  that  they  are  almost  sufBcient  to  decide  atsium  very 
Ibe  question <  Polaasium  acts  upon  water  with  much  more  energy  than  .t  f™f**  '*"\ 
pottoh,  and  produces  much  more  heat  in  it;  and  yet  if  a  compound  of  pound  of  pot- 
kidr«freii,  the  afiBnity  of  potash  for  water  must  be  diminished  by  Its  affi-  ash  and  hidr^ 
nity  for  hidtogen,  to  say  nothing  of  the  quantity  of  heat,  which  ought  ff**^ 
(oo  the  common  theory  of  capcaity  for  heat)  to  be  catried  off  by  this 
light  ioflammabie  gas. 

\ok.  2QU1.-Wa»(.  1809.  F  Pottssl^,, 
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the  iimiiflais*       Otber  h}  pothese^^  iul|fhi  be  forni*^  upon  the  new  elecfnv 
iST^muJI^ion^  chtmical   fucU,  in  whidi  still  fewer  element*  thttti  rfiowaU 

„,  ^        lowed   ID   the  antipbloi^istic  or  phlomslic  theory  tnieht  be 

The  numbef  ,       ^  ,  ,  ,  "     «  ,         . 

ofch«itik»i      tnaintainecL     Lertmii  electrical  states  always  cot aciue  wita 

elements         certaiin  chemical  states  of  bodies.   Thus  acids  are  unifoimlf 
might beftiU  .^    ..  ,     .    „  t  t  » 

ftduced*  negative,    alkaus    |i06itive,    aud     tutlatiitnable    stibiiMiCX 

k  hif^hlj  positive;  and  as  I  have  found,  ucid  rjiatters  when  po- 

I  sitiyely  electritied,   aud  alkaline  matters  whtrn   negatifely 

I  electrified,  seem  to  lose  all  their  peculiar  propeities  ami 

^^^  powers  of   combination.     la  tlio«;e   instances  the   chemicai 

^^^  qualities  are  shown  to   depend  upon   the  electrical  powers; 

r  and  it  is  not  impossible,  that  matter  of  the  siinie  khrid,  po9- 

r  tensed  of  diflRerent  electrical  powers,  may  exhibit  different 

I  chemical  forms*. 

I  I  venturt 

I  PotassiuTQ  bums  in  carbonic  acid,  and  precipitaUs  chaicoAl  from  tt| 

I  whereai  htdrogea  electrized  irith  carbonic  acid  concern  h  into  fiMMV 

I  oxide  of  carbon » 

I  FoUiph  h4is  a  very  itlgltt  attraLCtion  for  pho^phoms  |  but  pota^uin  bsi 

r  a  very  strong  adfinUy  for  ir,  so  as  lo  iic|>;irate  it  from  hidiogen^  and  ao» 

E.  cording  lo  Me*«rs.  Gay  Lussac  and  Thenard,  with  the  ph<Miomena  of  in* 

^^B  fiaQmadon      Potash  hai  no  afEnity  for  ari»eiuc,yet  fmm  tb«  experimcfiii 

^^H^  of  these  gen  tier  men  tt  ap|>eari>  thai  pousiiium  separalci  arsenic  from  l^ 

^^H  fenlated  hidrogcn;  and  hldrc>gen,  which  b  supposed  by  them  t*  extttiit 

^^^  both  compounds,  can  have  no  affinity  for  hidro^n^^nor  can  hidrofca  id 

^^B  one  form  be  supposed  capable  of  aeparaliag  an^enic  from  hidrogen  in  atk 

^^B  othtT  form. 

W  Could  not  the  experiment  of  ^fe^sr5.  Gay  Lu^sac  aud  Then«td  be  en- 

■  pfatned,  except  on  the  supposition  of  the  hidrogen  bcm^  derived/roia the 

I  ^tasium,  it  would  be  a  distinct  Act  in  fkvoar  of  the  rcTiTai  of  the 

tlieory  of  phlogiiton.  It  would  not  profCj  however,  ihai  potasitua  i> 
composed  of  hidrogen  and  potash,  but  that  it  i«  composed  of  htdrofeo 
md  an  unknots n  basit ,  and  thnt  jKrtajh  U  thin  bans  united  to  water- 
Difficulties  •  ^^'^'  '^*'''"^-  ^^^^'  ^*^^  ^*  P*  *^'  °'  **'^'  Journal,  vot.  XIJ^,  p..  SM 
both  in  th©  The  amalgauj  obtained  ffoai  ammonia  offers  dif)icuhic«  t«  botll  tl» 
phEotiltkand  phLogiuic  atid  an tiiJi logistic  hyixjihesei.  }f  wa  atiumfttbe  pAdc^ktic 
■JJjM'*?^**^  hypothesis,  then  we  mu-t  a^uuie,  that  Qitn>gQa,  l^y  Ottitttkiiit^wkbeOS 
fourth  of  itF  weight  uf  hidrugen  caa  form  anaikaAL,  and  bf  eomfeuiiii 
wiih  one  iwdfth  more  can  beGome  metvillk.  U  wor^sauoo  ibeasl^ 
phlogistic  hrp4)4he&i$i  we  mu^taiiicrf,  that,  tliou|;h  niim^n  itasa.*«ifew 
atBnity  fui  oxigt:n  iLian  hidr^gen^  ynt  a  cuoipound  of  hidtogea  and » 
trogcji  II  capable  i>f  dLC0iu|*O!>iug  waiter. 

The  hrsi  atistim  ptiou  is  Itoweter  by  far  tba  most  ooiiCfttdksorf  to  llM 
•rder  of  common  chemical  ikcUj  the  Uit|  though  il  r'^WTt  b«  «Mlf 
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t  reature  to  hint  at  tlteae  notions:  but  I  do  not  attach  Theocjrof  4i^ 
much  importaiice  to  them ;  the  age  of  chemistry  is  not  yet  J^^JJJ^    ^ 
sufficiently  mature  for  such  discussions ;  the  more  subtile 
powers  of  matter  are  but  just  beginning  to  be  considered ; 
and  all  general  views  concerning  them  must  as  yet  rest  upon 
feeble  and  imperfect  foundations. 

Whatever  be  the  fate  of  the  speculative  part  of  the  in* 
quiry,  the  facts  however  will,  I  hope,  admit  of  many  appli- 
cations, and  expljiin  some  phaenomena  in  nature. 

The  metals  of  the  Earth  cannot  exist  at  the  surface  of  the  Phenomena  of 
globe ;  but  it  is  verj'  possible,  that  they  may  form  a  part  of  volcanoes. 
tlie  interior;  and  such  an  assumption  would  offer  a  theory 
for  the  phsenomena  of  volcanoes,  the  formation  of  lavas,  and 
tlie  excitement  and  effects  of  subterraneous  heat*,  and  would 
probably  lead  to  a  general  hypothesis  in  geology. 

The 

icniove^r,  b  yet  lessened  by  analogies.  Thus  alloys  in  general,  and  in. 
ftamitsable  compounds,  are  more  oxidable  than  the  simple  subttahces 
tlun  colBpOfe  them.  Sulphurct  of  iron  at  common  temperaturev  de- 
composes water  with  facility  ;  whereas  sulphur  pnder  the  same  ciitum* 
stances  has  no  action  on  water,  and  iron  a  rery  small  one.  Th.e  com* 
pound  of  phosphorus  and  hidiogen  is  more  inflammable  than  either  of 
its  constituentfl. 

Should  a  new  theory  of  the  dependence  of  the  chemical  forms  of  Theory  of  the   ^ 
siatler  upon  electrical  powers  be  established,  the  facts  belonging  to  am-  dependence  at 
wioiam.  would  adinit  of  a  more  easy  solution.    Ammonium  misht'  be  ciemicalftn^ 
mppOM  to  be  a  simple  body,  which,  by  combining  with  different  qvoh-  0^-1^^ 
Hai^  WiHar,  and  in  different  states  of  electricity,  formed  nitrogenf,  aiA-  ^^ 
Mapi%  atmospherical  air,  nitrous  oxide,  nitrous  gas,  and  nitric  acid. 

Walar,  on  this  idea,  must  be  supposed  a  constituent  part  of  all  the 
dtertQt  gasses ;  but  its  electricities  in  oxigen  aud  hidrogen  would  pro- 
\Mj  be  'the  very  reverse  of  what  they  have  been  supposed  by  Mr.  Rit- 
«er,  andf seme  faigenious  English  inquirers. 

Water  positively  electrified  would  be  hidrogen,  water  negatively  eled- 
1dM»  oBigen  ;  and  as  in  the  physical  experiments  of  temperature^  ice, 
•dded  to  certain  quantities  of  steam,  by  an  equilibrium  of  heat  piodaces 
wi|ter|^  so  in  the  chemical  experiment  of  the  generation  of  water  the 
positiTe  and  negatite  electricity  of  oxigen  and  hidrogen  in  certain  pro- 
pbrHoDS  would  annihilate  each  other,  and  water  alone  be  the  result.  At 
all  events  ammonium,  whether  simple  or  compound,  must  be  considered 
IS  Wfaif  Its  attraction  for  oxigen  to  its  highly  positive  electrical  statei, 
#hlch  is  shown  by  its  powerful  determination  to  the  negative  surface  ia 
ft4i  Voltik  dccuic. 

f  Ml  It  he  awmmed^  the  metals  of  the  earths  and  aUuUi^  in  alloy  with 
Fa  comao^ 
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M«t«ofi.  The  luminous  appearance  of  those   meteors  connected 

with  the  ThU  of  stones  isi  one  of  the  extmordinsry  cirmtn- 
stances  of  these  wonderful  pheenornena.  Thi«  effect  muf 
be  accounted  for,  bj  aupposiug,  that  the  Mibttances*  which 
fall,  come  into  our  atmodphere  iu  a  mtftallic  static;  and  tb«i 
the  earth*!  they  principally  consigt  of  are  a  result  of  combos* 
tion ;  but  thia  idea  huit  not  the  shghtest  conr«exioEi  with  their 
origin  or  cause. 


Oh  the  iupposed  universal  Diitriimtion  of  Fossil  LaaK  m 
Reply  to  Mr.  B*  Cook,  VoL  XXL  page  292  ;  and  on  tht 
Nature  and  Situations  of  the  eitraneoiLs  FossU  (BclemmitJ 
analysed  by  Mr*  J.  Actox,  at  page  305,  under  the  £k* 
nomination  of  a  **  Cryslai'*  coiled  a  Thunder-pick.  /»« 
Loiter  from  Mr^dontt  Farey, 


I 


SIR, 


To  Mr.  NICHOLSON. 


.AlWfiion,  thtt  -liT  ^*  sincerely  to  be  regretted,  when  practical  ai^d  lw^U\f 
csaj  m*y  b«  u^eful  papers,  like  that  of  your  correspondent  Mr.  B.  Catl 
most  all  pir'ta  **o  the  advantage  of  gna  lights,  m  your  number  for  l>ec^ 
•f  this  country,  contain  any  assertions  or  gpeculationst  which,  being  fordgn 
to  the  profession  or  pursuits  of  the  writer,  are  liable  to  mix 
errour  with  so  much  of  practical  and  useful  truth,  I  wa* 
Jed  to  these  reflections  by  the  following  remarks  of  your 
correspondent  ut  page  292*  "  This  country  produces  a  vait 
•*  quantity  of  coal,  in  almost  every  part  where  it  in  properlf 
*•  sought  for;'*  if  gas  lights  were  generally  introduced,  it 
might  raise  the  price  of  co»Ks  **  but  it  certainly  would  bf  i 
"  itimulus  to  men  of  landed  property  to  seek  for  it,  wbeit 

cum*iioii  moUU,  cxirl  in  large  qtiafUities  beneath  the  nttftcf,  ihenlh'ir 
Accidental  <rx^>c»\ire  to  the  action  of  air  and  water  muft  produce  the  cf«l 
of  subterratie^n  fire|  and  a  product  of  earthy  and  siony  tnatter  siukfoai 
to  !»«»•  ,       i 


»    -^-.  _- 
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*  to  the  f>reseDt  it  hus  been  supposed  a  stranger:  it  would 
•*  therefore^  if  the  dt^mand  wa»  »o  much  greater,  be  ft>UDd, 
**  I  am  surtr,iti  g:»*ater  quiintities  thsiu  at  preAent^  us  niincrs 
•*  would  be  induced  to  seek  it  every  where." 

A  greater  or  more  cumuimi  mistake  is  not  often  com- i miftake of le- 
mitted.  than  ibis  whk'h  Mr,  Cook  has  fallen  into,  in  sup,  ii^^»  momcut. 
{>oftiug',  that  cobIh  mi^ht  be  any  where  met  with,  if  sought 
for ;  an  erroiir  which  has  occasioned  the  useless  expenditure 
of  hundredei  and  sometimes  of  thousands  of  pounds,  in  nu- 
merous instances,  as  some  in  the  winity  of  Boxhill  in  Sus- 
lex  can  testify,  on  recent  experience.  A  district  passing 
frocD  Sonicraethhire,  throvigh  Glooce^ttrshire,  Warwick- Orily  c«d  di»* 
•hire,  Leicesten>hjre,  Nottinghamshire,  Derbyshire,  York-  '^^  * 
shirty  and  Durham  ;  and  some  local  districts  to  the  west- 
ward and  northward  of  this  line,  contain  nnmerous  and 
valuable  seams  or  strata  of  coal ;  but  to  the  eastward  or 
•outbward  of  this  line,  jiq  coal  ei^er  has  or  probabh/  ever  wiit 
Jf  Jbund^  at  practicable  mining  depths,  owing  to  these 
•outh-eaftern  diutricts  being  universally  covered  by  great 
thtckness  of  upper  sti*eta  to  any  which  contain  coaf*^  and 
which  upper  strata  seem  to  cover  many  of  the  intervening 
•paces  in  the  north-western  districts  of  Britain;  while  in 
others  of  these  spaces,  the  coals  and  tberr  accompanying 
itrata  seem  wanting,  and  lower  strata,  from  beneath  the 
cool  measures,  lie  exposed. 

The  substance  called  a  thunder-pick,  the  analysis  of  which  ^The  thunder- 
is  given  by  Mr*  J.  Aclon  at  page  305,  is  not  •*  a  crystal,"  (as  ^^^  "°*»  ^rr 
Dr.  Woodward  s>upposed)  but  the  exuvia  of  an  animal  now 
unkoown,  callvd  a  In/emmte;  which  extraneous  fo^sits  are 
frequently  found  among  all n vial  matter,  on  the  surface  of 
ploughed  lands,  mixed  with  the  ryins  of  the  stratum  from 
which  they  have  been  dislodged.  A  stratum  in  the  clay 
under  the  Wobnrn  sand  proiiucetk  beleninites  in  great 
numbers  throughout  its  whole  coursct  so  doe«s  a  stratum  in 
the  great  Bath  freestone  range  of  hills  (see  Watcot's  Petri- 

♦  BiP^mhchd  w9od  lodged  jti  white  day,  *ach  u  oecon  at  Bony 
Traccy  in  Derontiihire,  tiai  ofi^n  been  confounded  by  tanguine  ipecuU- 
ton  with  lb»U  cmI,  m  the  Qim:l  disappointment  of  thcm«dvet  gird 
itliefr. 

factioot^ 
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fcctions  found  near  Bath,  page  34),  another  in  tlie  cbftll 
strata,  and  perhaps  others  in  the  British  series  of  stiata. 

I  an),  Sir^ 

Your  humble  senrant, 

JOHN  FAREV. 
i^pper  CfXficn  SireeU  Westminster. 
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Account  of  a  BritUh  Vegetable  Product^  that  may  be  Sub- 
stituted for  Coffee.  In  a  Letter  from  Mr.  \^*rLLiAM 
Skrimshire»  Jun. 


I^rilhk  fiubfti- 
tlile£orco€ee. 


I 


SIR, 


To  Mi,  NICHOLSON. 


N  the  first  week  of  October  last,  I  discovered  a  regeiable 
product  of  British  j^rowth,  which  by  particular  niayage* 
meot  may  prove  an  excellent  substitute  for  foreign  coffee, 
and  luicDediately  made  it  a  subject  ofcominunicaliou  to  tht; 
Scitintifie  Society  in  thitii  place^.  But  aa  I  curuiot  I  earn,  that 
the  substance  in  question  has  erer  been  applied  to  a  simiUr 
purpose  by  any  other  person,  1  conceive  the  circumstance 
of  bufficient  importance,  to  claim  the  public  attention,  and 
should  you  coin  ride  with  me  in  this  opinion,  1  shajl  be 
happy  to  have  it  form  an  article  in  your  valuable  mbcel* 
lany. 

Yours,  kcn 

M' .  SKRIMSHIRE,  ^m, 


CoiBtBon  yei* 
low  water- Bag, 


BritUh  Coffee. 

The  vm  pseudacorus,  flower  de  lace,  or  common  yellow 
water  flai^,  is  a  plant  which  grows  in  g^reat  abundance  in 
some  marshes^  and  by  the  sides  of  rivers  and  ditches* 

The  gcrmen,  or  seed  pod,  which  is  here  prorinctallj  sad 
vulgarly  called  old  sows,  is  well  stocked  with  seeds  corer«i 
with  cheanut  coloured  hu^ks*  These  may  be  readily  thrashed 

from 


J 


it€^^ 


BRItlSH  caFFES*  jX 

iB^m  the  pods  when  they  are  ripe,  ani,  if  deposited  k  a  dry 
placet  will  keep  weH  for  a  longtime. 

This  beaiilifiil  and  ornmnental  plant  is  so  jjroductive  of  Tijry  fileBttful 
•eed^,  iKhI  I  gathered  more  than  a  bushel  of  them  in  the 
ipace  of  a  few  yards,  by  the  side  oi"  an  old  1:1  ver,  in  thii 
neigh  botirhoudd 

Tlie  seedt  of  thi:*  i>iaiit,  bein^  roasted  m  the  same  man-  Whtn  roasi 
»er  as  cotiee  is  treated,  very  cauvh  rci^eiDble  it  in  cdour  and  ^^j^^q^™"^*" 
flavour;  but  have  !^n»et!iiug  more  of  a  «8et*haritie  odour  af>-  otii«r  subiiU 
proiw:lliug  to   that   of  the  extract  of  liquorice.     However,  *"^'^' 
when  carefully  prepared^  they  pose^ss  much  more  of  the 
Mtoma  of  coi^ee  than  is  to  be  found  iu  any  of  the  leguminous 
and  gramineous  seeds,  that  have  been  treated  iu  the  same 
manner. 

The  government  duty  upon  coffee  having  been  lately 
talc  en  off,  thin  now  product  cannot  at  present  be  brought  to 
market  a*  n  lucrative  article  of  eomn^erce:  yet  I  trust  these 
observation!*  may  prove  of  considerable  advantage  to  theet 
persons,  in  whose  vidnity  the  iris  pseudacorus  u))ound^. 

Some  persons  laay  perhaps  object  to  the  use  of  these  seeds  f*ot  **A 
jp  iiere  recom mended,  on  acconnt  of  the  yellow  water  flag 
^%iiog  ft  medical  plant,  powsessing  so  violent  a  purgative  ef» 
ittst  upon  thi:  hnuiun  frame,  us  to  render  its  admiuistratioQ 
ifiiiely  unsulc.     i  readily  graiit,  that  the  fresli  root  is  a 
drH>itir  cathaitic;  but  I  assert,  that  the  other  parts  nf 
plant  do  not  posses  the  saiun  virtues  as  the  root  j  and 
that  even  the  root  itselft  wiien  perfectly  dried,  is  one  of  the  Even  the  root, 
mo^  poweH\il  a«triogeiit«,  that  this  countrV  produces,  and  ^^^^^^^*'^ 
is  probably  one  of  the  n^ost  effectual  remedies  of  this  class, 
that  we  can  employ  to  remove  a  diarrhtea»  or  too  great  a 

tty  of  the  bowels.     Besides,  1  cjin  speak  positively  from  u^^d  by  ihe 
own  experience,  that  the  cotlWe  from   the  seeds  of  the  »u^*^ti''' 
|ittklov  water  Hag  is  very  wholesome  and  nutritious,  in  tbt 
proportion  of  haif  ao  ounce,  or  au  oimce,  to  a  pint  of  boding 
mOer* 

A  lid  ajs  far  as  m  few  experiments  enable  m£  to  fonn  an  Has  chsche* 
opinion,   1  expect,  that  this  product  will  be  found  to  poasesfi  ^'c^I  proper- 
most  of  the  chemical  as  well  as  physical  properties  of  the 
ign  colfee. 
The  pheuomcQa  which  occur  in  roasting  the  seeds  ire 
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io  very  Bimilar  to  what  take  place  in  foreigii  coffee  danDg 
the  same  procesa,  that  I  shall  presently  relate  them. 

The  seeds  of  the  iria  pseudacorus  when  ripe,  fresh  ga» 
thered,  and  freed  from  the  husks*  are  of  a  dirty  brown  C30- 
lour*  aeniitraosparent^  and  tough  like  horn.  They  have,  if 
I  may  be  allowed  the  e3cpreii»ion,  a  leguminous  taste.  Thai 
form  is  variou«$t  some  are  circular  and  thin,  olliera  wedge 
shaped,  while  other*  again  are  conical »  resembling  minote 
bulbous  roots.  They  are  between  thrt»e  and  four  lines  in 
breadth,  nt-ver  more  than  four,  and  they  are  seldom  more 
than  t%vo  lines  in  thickness,  but  ^enernlly  much  thinner- 

Besidt^  the  arilhis,  which  merely  corers  the  crown  of  tba 
seed,  it  is  closely  enveloped  by  a  very  thin  brown  eptdercnisf 
which  tirraly  adheres  to  the  rugous  surface  of  the  seed,  givt 
ing  it  the  appearance  of  very  fine  shaj^^reen.  When  this 
covering  i a  removed,  the  seed  itself  is  of  a  yellowish  colour^ 
Under  the  microscope  this  epidermis  appears  to  coosist  of  a 
congeries  of  popillse  dit^tilling  an  oil  from  the  aurfaqe  pf  tha 
seed  underneath*. 

When  the  seeds  are  exposed  to  heat  upon  an  iron  plate* 
in  order  to  roast  thera,  they  at  tirst  crackle  and  are  covered 
with  minute  blisters,  they  change  to  a  reddish  brown  colour* 
and  are  rendered  opuke;  they  next  become  dark  brown,  and 
almost  black,  by  the  carbon ixation  of  the  epidermis;  they 
now  sweat*  or  appear  oily,  emit  a  dense  smoke,  and  moqtkira 
the  aroma  of  cotfee.  If  they  be  tuken  from  the  tire  at  this 
stage  of  the  process,  and  wrapped  in  unsized  paper,  ii  ab- 
sorbs the  oil*  and  different  parts  of  it  thereby  become  trans* 
parent. 

In  this  state  the  epidermis,  though  carbonised,  does  not 
easily  separate  from  the  seed,  but  adheres  to  its  oleaginooa 
^urfaccH^  giving  it  a  very  dirty  appearance.  But  if  rubbed 
ID  a  cotton  or  woollen  cloth,  or  tossed  to  and  fro  in  a  bag 
but  partly  filled  with  them,  they  may  be  freed  frooi  this 
carbonaceous  matter,  and  will  thus  receive  a  polish  that 
lyill  enable  them  to  bear  handling  without  staining  the  fin« 
gers. 


•  The  arilhii,  the  epidermis,  .iiid  eTcn  very  thin  cuitsngi  of  tha  I 
ittelf  are  exceeding  beauiUul  roicraicopic  objects. 
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If  the  process  of  roasitmg  be  continued  longer,  the  smoke  OTer-Toastliif^ 

creases  in   quantity   and  density,  acquiring  a  very  pene- 

|ttn|^  empYreutiiiitlc  odour,   the  seeds  become  black  from 

rboiiizatioD,  and  the  avonia  is  entirely  destroyed. 

The  two  great  inconveniences  in  performing  this  opera-  Precautiont  ti» 

m  with  the  greatest  success  iire,   1st,  the  shape  of  the 

edi,  which  occaHiona  an  »nec(iiality  in  the  rotisliiig,  unleis 

ipy   be  continually  stirred  during  the  process:  2dly,  the 

ugh  consistence  of"  the  seedsi,  which   renders  it  necessary 

conduct  the  operation  very  s!owly,  for  if  the  fire  be  too 
olent,  the  oil  will  be  burnt  and  comuiunicate  a  nauseoai 
iTOur  to  the  coiTee ;  and  if  the  seeds  be  not  suflictently 
'ied  and  hardened  by  the  continuance  of  the  heat,  thej 
ill  remain  too  tough  for  the  mill  to  be  able  to  grind  them. 

In  short,  the  whole  art  of  roasting  them  consists  in  beings 
y\e  to  continue  the  heat  lon^  enough  to  render  the  seeds 
f  a  dark  brown  colour,  perfectly  0[>uke,  and  auffiticntly 
rittJe  to  be  readily  ground  by  the  milU  without  allowing  it 
»  be  60  fierce  as  to  carbonize  the  ui!^  which  exudes  from 
iem» 

These  very  directions  are  as  precisely  applicable,  and  as  These  preciu^ 
ecestary  to  be  attended  to,  in  roasting  foreign  coflee,  as  in  ^^'^^/ffij^ 
reparing  the  seeds  of  the  iris  pseudacorus. 

1  have  preserved  the  ijroma  of  iWia  British  coflfee  in  the 
reateat  perrection,  by  roasting  the  seeds  in  the  husks;  and 
ould  a  method  be  contrived  for  separating  the  roasted  bceds 
•om  the  carbonized  husks,  which  may  easily  be  done,  1  have 
0  doubt  but  this  would  be  by  far  the  best  method  of  con- 
actiag  the  process* 


P.  S.  I  hope  the  idea  of  presenting  the  public  with  a 
eoeral  Index  to  the  Philosophical  Jonmal  is  not  wholly 
iren  op*  The  work  itself  is  now  so  considerable  a  depo- 
itory  of  knowledge  and  raultifarioua  information,  that  it  is 
eooiDe  a  work  of  daily  reference,  and  the  public  have  a 
ight  to  expect  a  general  index.  So  far  from  the  sale  of  the 
ork  being  diminished  by  such  a  measure,  I  should  think  it 
ould  be  increased  by  the  adoption  of  a  fresh  series* 

w.s. 
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Account  of  some/rrru^hwtis  Rocks  samug  ax  Substituteifif 
Emery ,     By  Mr*  BLAYiEiif  Mint  Engineer^, 

^CarniifSijmgc-  ^^ATURALTSTS  are  aj^reed  in  confiomg  the  name  of 
Illy  cfltlu*  _     *~  . 

«dsiiet«ci^  emery  to  a  rock   contaiukig  coruiidam;  but  if  we  were  to 

0*1  |jait  of  comprise  under  this  g«?iK*nd  tenii  even-  matter  capable  like 
the  true  emery  of  giving  the  hij^bu^t  polish  uud  lubtrcto 
metiiU,  marbles,  granites,  and  other  substances  necess^vjor 
useful  In  tht  art«,  we  might  admit  into  this*  cla^  the  roic*» 
ceout;  iron  ort",  which  occurs  iu  tht*  hollow**  and  on  the  sum- 
mit  of  the  granitic  tubk-laud  betweeo  the  leil  bank  of  the 
Aveyrou  and  the  Viaur- 

Where  ioani*  Thiii  substance  is  found  chiefly,  und  in  the  greatest  ftbuti- 
dance,  at  the  bottom  of  the  mountain  of  Rodez,  Its  colour 
is  sometimes  gray,  at  others  of  a  deeper  or  lighter  red,  bot 
in  either  case  iU  fracture  is  steel-grained.  It  occttn»  thusoa 
the  bnnk:3  of  the  brook  of  Briane*  and  at  a  little  di:?tance 
from  Bontonnct,  io  the  commune  and  arrondiHsement  of 
Rode2.  These  ferruginous  rocks  exist  in  the  hollowK  in 
rounded  m)dule?i,  and  in  masses,  the  weight  of  which  sooi<*- 
timeti  ainoujiti*  to  up^vard  of  5  myriagr.  [about  1  c«1*]. 
May  we  not  suppose,  that  tliese  nodules>  are  notliiiig  but 
fi-agmentb  scparuled  from  the  veins,  that  appeiir  of  ditfcrtDt 
thickne«<ses  Uirough  the  qtiartzoi^e  schistb  dreply  tinged  wiA 
iron,  dmt  form  the  higher  hills?  This  i$ituation  fsal  present 
well  known  olong  the  Biiane,  and  it  agrees  perfectly  with 
the  diSerent  points,  where  tliis  mineral  has  been  fumed  up 
by  the  plough*  Thus  similar  blocks  are  found  oq  th^fsum- 
miL  of  the  tuhk-land,  pt»iricQluriy  in  the  domain  of  Puecb» 
and  at  the  bide  of  the  monastery,  directly  »outh  and  oppo* 
Bite  to  the  mountain  of  Rodez,  Tfie  t»ame  ferruginous  rock 
exists  in  separate  and  more  or  lews  bulky  fragtneuts  on  the 
back  of  the  hill,  that  torms  the  separation  between  the  ctW 
careouA  band  of  St.  Hadegoiicla  and  the  schii»tou&  groaod 
that  continues  parallel  %vith  the  left  bank  of  the  Aveyrao  » 
far  aa  the  granitic  hill  of  Levezon.     On  descending  the 
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nortl]*ea«t  declivities  of  this  hill,  toward  the  coalpit  of  Sen-  H 

!iac,  ^e  meet  with  this  fenrdginous  ore  in  the  greatest  abun-  V 

datice*  aiid  always  with  the  reddlsli   colorir  of  ^me  letjs.  H 

Farth«ir  r€«€archea  will  lead  us  to  the  discovery  of  its  bcd»  S 

the   eorret>|.»oiidence  of  which  with  the  miue  of  Bouloonet       »  ^^M 

will  taiily   be  established,  since  the  narrow   flat  of  Saint  V 
Jiadegonda  is  the  only  space  that  separatrs  them^ 

iJe  this  as  it  may,   I  can  aver,   that  all  the  scliistons  laud  Begun  to  H*  ^ 

abounds  with  this  kind  of  ore;  and  the  working  it  has  al-  *   B 

ready  engaged  the  attention  of  one  of  the  |jioprietor8  of  H 

Boutonnet,  who  has  Bollrited  from  government  a  pernQisiiioti  fl 

to  search  for  thif*  substance,  Jn  order  to  it^  being  used  in  the  ^^ 

arts  as  a  cheap  substitute  for  emery.  S 

A  stamping  mill  with   three   pestles  and  a  few    troughs  fl 

would  be  suHicieut  far  the  establishment  of  a  mauufactoiy,  ^| 
the  produce  of  which  would  be  the  more  important,  because, 
after  having  extracted  the  coarser  emi*ry,  which  constitutes 
the  principal  consumption  of  workers  in   marble  and  some           ^        fl 

other  arti*»t?,    the  last  deposit  of  the  washing  would  yield  a  ^ 
substance  capable  of  supplying  the  place  of  English  rouge  A  lulKtituta 
for  the  last  polish  triveo  to  metalij  and  even  dass.     For  this  L'^^*''?^  *^'*'' 
nothing  more  is  necessary,  than  to  repeat  the  washings,  till 
it  is  brought  to  a  sufficient  degree  of  fineness. 

The  situation  of  Rodez  h  very  favourable  for  such  an  un*  M 

dertaking;  since  the  niunufactones  of  arms   at  Tulles  and  S 

Saiot  Etienne  would  occasion  a  contiiderable  demand  for  the  ■ 

article;  and  on  the  other  hand  the  statuaries  of  Toulouse  ■ 

and  some  other  neighbouring  places  would  find  great  advan-  " 
ta^  in  using  it.     Lastly,  it  appears,  that  for  polishing  look-  MigTit  be  vi%t^ 
me  elasbes  it  might  be  substituted  instead  of  emery  of  the  ^^!  polishing 
Am  and  second  qualify;  and  1  doubt  not  but  with  a  little 

pmctice  and  patience  the  workmen  may  use  it  all  through  J 

Ae  procew,  when  they  Have  Icanit  to  prepare  it  in  a  proper  fl 

manner  for  grinding  and  polishing  at  the  same  time*     Tbe  H 

irti6cial  emeries  however,  which  we  now  know  how  to  com*  H 

pofe,  prevent  our  being  any  longer  embarrasiKed  with  the  dif.  H 

Cmtty  of  procuring  uative  emery  t  and  if  I  recommend  tht  ■ 
eitabUahment  here  mentioned,  it  is  particularly  on  account 
df  the  cheapness  at  which  its  produce  may  be  obtained,  es- 

l^eciaTly  by  the  ueighbonring  manufacturers.  fl 
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0/1  the  Anthophtfllite ;  by  J.  C,  Dslamethebie^. 

AQihophjlHte  ^  HE  antliophyUite  described  by  Schomacher  iff  foun^il 
ou  J  or-  j^Qugsberg  in  Norway.  It  has  theappeamnce  of  asbestoi<l| 
or  strahlstein,  I  have  an  asbestoid  from  the  Tyrol,  that  re- 
ffembles  it  greatly.  Its  crystals  are  prisms,  the  former  erf  , 
which  has  not  yet  been  determined,  Iti  colour  U  a  browa 
p^reen  inclining  a  IHtle  to  violet.  Its  specific  gravity,  i 
cording  to  Karsten,  inS'lsOf, 

Dr.  John  of  Berlin,  has  analysed  this  substance,  and  ob^ 
tained  from  a  hundred  parts 

let  compgocac                    Silex 6$-66 

fartiw                                 Alntoine  ••• 13*39 

Oicide  of  iron W 

Maj^oesia  ••«•••• .•*•,.*  4 

Lime 3-33 

Oxide  of  magnesia •  3-^5 

98-57 
Loss • 1  *43 

100. 
This  analysii)  evidently  approaches  near  that  of  the  t^ 

bestoid  ;  acconiiiigly,  [  have  placed  it  next  the  asbestoid  in 
my  cla^&ifR'ation  of  minerals, 

SCIENTIFIC  NEWS.  '  J 

Wernerian  Natural  History  Society.  f 

^rDu'Jhir  -"^^  ^^  meeting  of  the  society  on  Saturday  the  Ipth^f 
NovPmber,  Mr.   ftlackcnzie  junior,  of  App1ecro«»,  read  t 
short  uccount  of  the  eoa\-formution   in  the  vicinity  of  Dur»     j 
ham*     From  the  precise  and  accurate  description  coronw*  ■ 
nicated  by  thin  gentleman,  the  rocks  appear  to  belong  to  the  " 
oldest  coiil-format ion  of  Werner,     During  the  courscofhi* 
observations,  he  explained  what  is  called  the  ertep  by  mio* 
ers,  and  exhibited  spec-'imens  of   the  different  rocks,  aiod  i 
Fectioo  of   the  coal-mine  of    Kipier»   in  which    both  the 
minertt^  appellations  and  the  scientific  names  of  the  diSercfit 
fctrata  were  inserted- 

•  JcMrnaf  de  Ph^fnquc,  tol.  LXIV,  p.SVu 

f  Hafly  gives  iu  spec,  giaf  3'29«,  and  fvitptcti  it  to  b«  ifttrtifSi 
Jtf^tj  ol  ih«  LibradoT  hoinblendi,  T. 


»ct£KTiFic  Ksws.  yy 

At  the  tame  meeting,  Dr»  Ogllby  of  "Dublin  read  tlie  con-  Mineralo^j  oC 
linuation  of  his  descnption  of  East  Lothian,  under  the  ti-  ^*"  ^o^*i4»'»* 
tie  of  Observations  on  Veins  of  the  newest  Floetz-trap  of 
Kast  Lothian*  After  some  preliminary  observations  on  the 
general  geojjoostic  relations  of  the  rockb  of  East  Lothian, 
«nd  of  the  precipitatioti  of  feldspar  in  its  diflerent  states  of 
fineness,  from  earthy  to  i^lassy  feldspar,  he  proceeded  to  de-» 
scribe  tlie  different  veins  he  had  an  opportunity  of  examin- 
ing in  this  tract  of  country.  These  veins  he  considered  as 
of  three  different  periods  of  formation  j  viz,  I.  Veins  de- 
rived from  partial  formations  stihsequent  to  the  floet2-tmp, 
which  however  are  not  of  frequent  occurrence  ;  2.  Veins 
of  the  different  rocks  of  the  formation  penetrating  the  older 
beds:  and,  3.  Those  of  contemporaneous  origin.  He  next 
enumerated  and  described,  after  the  manner  of  Werner,  the 
following  veins, — greenstone,  jasper,  quartz,  heavy -spar » and 
rale-spar;  and  concluded  with  several  interesting  general 
remarks* 

At  this  meeting,  also»  Mr,  P,  Neil  I  read  some  observationi  Greit  «©** 
en  the  great  sea  snake  of  the  Northern  ocean*     lie  enu-  ^^^^^* 
merated  and  reaJ  extracts  from  the  different  authors,  who 
have  mentioned  it,^^Hamus,  Egede,  and  Pontoppidan*    He 
remarked,  that  it  was  placed,  by  the  latter  anthor,  between 
the  mermaid  and  the  krakett^  in  a  chapter  which  treats  on  sea 
monsters ;  and  that,  standing  in  such  suspicious  company, 
it  had  been  rejected  by  naturalists  in  general  as  a  fabulous 
creature.     He  stated  however,  that,  within  the^e  few^  weeks,  onelttelv 
avast  marine  animal,  shaped  like  a  snake,  and  not  described  dKven  aitiore 
in  the  works  of  systematic  naturalists,  had  been  cast  ashore  **  *^'"**y' 
in  Orkney,    This  curious  animal,  it  appears,  was  stranded  in 
Bothesholm  Bay,  in  the  island  of  Stronsa,     Malcolm  Larng, 
Biq..»M«P'i  being  in  Orkney  at  the  time,  communicated 
the  circumstance  to  his  brother  Gilbert  Laing,  £sf|,»  advo- 
cate, Edinburgh,  on  whose  property  the  animal  had  been 
itnmded.      Through  this  authentic  channel  Mr»  Neill  re» 
ceived  bis  information.     The  creature  was  dead   when  it 
came  ashore,  and  the  tail  seemed  to  ha  ire  been  injured  and 
broken  by  da^shing  against  the  rocks.     The  body  measured 
fifty-five    feet    in   length,   and   the   circumference   of  the 
t  part  waa  equal  to  the  girth  of  an  Orkney  poney. 

Th^ 


d 

I 

d3 


Mr,  Malcolm  Luingt  and  are  to  be  drpointed  in  lU 
of  the  Uuiversily  ot*  Eciniburgh*  Mr.  NcUim 
with  remarking*  tlvat  no  tiaubt  could  be  ent 
ttu»  was  the  kind  of  animtt)  which  had  served 
type  of  all  the  wonderful  sta-snaktj?,  whose 
oo  record;  aud  that  although  the  uufortUDattf  d 
of  the  specimifn  by  the  storca  may  probably  ren 
posjiiible  to  form  a  correct  geiiefic  character 
principles,  yet  a  place  (if  it  should  be  in  ai 
could  no  longer  be  refused  Uy  the  mo^t  sempu' 
alists  to  the  serpens  ui»irinuii  uiaj^uus  of  the  bi 
gen* 
Sea  oolcofu.         At  the  meeting  of  thi^i  Socii  ty  the  10th  of  D^ 

Secretary  read  a  com  muni  cut  i«>u  from  the  Rer,  J 
ming  of  Bresaay,  describiog  a  naruhal^  or  sea*u 
the  sort  denominated  ie  naricai  microcepfmlep  I 
ptde^  wliich  hud  been  lately  cast  aii^ljore  alive  at 
Sound  in  Zetland.  The  de^criptiwn  was  accontpi 
a  correct  drawing  of  the  auinml,  i%hich  ib  to 
ytmtrt^j  of  At  the  same  meeting,  Dr,  O^jilby  of  Dublin  ^ 
Fftftsoct*  ^^  ^^^  transition  greenirtone  of  Fassnet  iu   East 

which  besKle  much  valuable  mineralogical  iutb] 
tained  a  8ati*factory  answer  to  the  query  proj 
ago  by  Proffbtor  Jameson  in  regard  to  the 
tioai  of  the  rocks  of  thi?*  tract  of  country. 
tJiina  of  the  individual  rocks,  and  their  genen^al  aiu 
lar  gtognostic  relations,  were  detailed  with  abdlfty 


bej| 

East 

iutbr^ 

7% 
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SCIENTIFIC  HRWf. 

The  foUowmg  gentlemen  have  been  elected  o(Boe-bearef%  Officerifor 
©f  this  society  for  ISOf  :^  ^^Q*' 

President.     R.  Jameson,  Esq.^  Prof.  Nut*  Hist,  Edm. 

Vict  Presidents,  Di\  Wright,  Dn  Macknight,  Dr.  Bar- 
clay, and  Dr.  Thcmxson, 

Of  the  CoitnciL  Gon,  Dirom,  CoL  Fullerton,  C.  S.  Men- 
teith,  Esq.,  Dr*  Home,  Dr.  Yult*,  James  Russell,  Esq.,  C# 
Anderson,  Esq,,  and  C»  Stewart  Esq. 

TVeusnrer,     P.  Wjilker,  Esq, 

Se<retarj/,     P.  Neill,  Enq, 

Mr,  CARMICHAEL,  of  Dublin,  has  in  the  press  a  se- e»riiiicliacl  oa 
cond  edition  of  hii  Es!?ay  on  the  EflFects  of  Carbonate  and  the  effect  of 
other  Preparjitions  of  iron  upon  Cancer,  with  an  Inquiry  on'can^ef'^J 
into  lite  Nature  of  that  Disease.     Thi^  edition,  we  under*  the  uses  of 

Hand,  is  so  much  enlara-ed  and  improved,  that  it  mav  al- P*!i*  *!^, ''T 

°  "^  '  itt  toe  biQQi, 

most  be  considered  as  a  neiv  work.     Among  the  additions 

area  great  number  of  hi|^hly  interesting  cabes;  a  diiquisi* 

•ton  on  the  uses  of  the  oxide  of  iron  in  the  blood  ;  and  re» 

marks  on  iuch  diseases,  as  depend  on  its  exceni*  or  deficiency, 

or  in  any  way  bear  a  relation  to  cancer ;  with  an  attempt  to 

answer  the  Queries  of  the  Medical  Society  eitabii«hed  in 

London  for  investigating^  the  nature  and  cure  of  that  con^ 

plaint, 

Mr,  George  Singer,  has  by  fiotae  recent  armngements  s^l^jj^i^j^j^^ 
considerably  improved  the  original  plan  of  tlie   Scientific  stitutioa* 
lo»litution.  Prince' s-^treet,  Cavendifih  square;  ut  which  in  • 

futiare  the  public  lectures  are  to  be  assisted  by  courses  ol 
private  inatructjon,  and  conversations  on  the  various  subjects 
of  philosophical  inquiry;  which  are  severally  illusrt'ated 
by  an  extensive  and  increasing  collection  of  rnalruments. 
The  attention  of  the  pupih  in  the  ensuing  seasjon  wiH  be 
principally  directed  to  subjects  of  eleetrical  and  cfaemical 
mearch  ;  with  particular  rtfetLuce  to  the  developement  and 
eicpUnation  of  the  new  experiments*  A  sketch  of  the  plan 
of  this  inHtitntion,  and  a  prospectus  of  the  lectufes*  is  pre- 
paring; and  may  be  shortly  obtained  at  the  lecture  room. 

London  Hospital, 
Dr#  Buxton**  Lectures  on  thethei^ry  and  ptactice  of  Me*  Medicillipi 
NflficToe  and  on  materia  mcdica  will  be  coranatnced  about  ths  ***'*•• 
^Oth,  January,  I8O9. 
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•  HeaTy  rain  in  the  night.  ^    ^.  ^     .  ^    »    .  ^ 

t  Sun  brilliant  at  6  P.  M.,  snow  at  9,  high  wind  M  uighu 
I  Snow  at  5  P.  M.     SUrs  brilliant  in  thq  eteaing.    Al  xaappetftf^^ 
change  for  thaw. 
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ARTICLE    L 

Dtimptiim  of  a  nno  Speeit^g  nf  Whale,  Delphlnus  melas.    /rt 
A  Letter  from  THOMAii  Stewart  Traill,  M.  D> 


To  Mr,  NICHOLSON* 


Deaji  Sir, 


A 


Deflcriptiofi  and  correct  drawing  of  ari  animal  never  jje^  jp^ci^  ^^ 
Ware  figured  by  any  naturalist  cannot  full  of  beln^  accept-  wbale. 
Me  to  many  of  your  nuioeroas  readers.  Ninety-two  whales 
of  t  new  species  were  stranded  in  Scapay  Bay,  in  Pomona, 
one  of  the  Orkneys,  a  few  daj-s  previous  to  the  great  i^torui 
in  December,  1906*  My  friend  James  Watson*  Eaq,  made 
the  enclosed  drawing  (see  Plate  HI)  on  the  spot,  the  day 
tfter  they  were  driven  on  shore. 

This  animal  very  clearly  belongs  to  the  genus  deipfnnust  Diffefsfroni 
of  the  claw  mammalia.  The  only  hitherto  described  species  tbegramput. 
of  that  genus»  which  it  at  all  resembles,  is  the  di'lphitiuM 
9rta,  or  grampus;  but  it  is  distinguished  from  the  grampus 
by  the  shape  of  its  anout,  the  shortness  of  its  dorsal  fin,  the 
length  and  narrowness  of  its  pectoral  fins,  the  form  and 
numbei  of  its  teeth,  and  the  colour  of  its  belly  and  breast* 
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[  Jkbundant 
I  ibout  til  c  Ork- 
ney 1' She  tbtTfi 


Deicripticm. 


KftbiU. 


NOKBESCRtPt   WH^tE, 

It  abo\iiid«  in  the  sem  around  the  Orktaey  imd  Sbetlund 
Thlesi.  h\  >Ir.  NeiU*9  iiiterestiug  Tour  tb rough  those  if- 
bads,  Vfe  ure  hitbnned,  that  310  of  this  specie**  were  (orc«l 
on  shore  in  Shetland  in  ld05.  From  the  imperfect  account 
traiisuiUted  to  hi m,  this  frentleman  v^ery  properly  conjeciured 
them  to  be  a  new  species. 

Dexcripiion, — ^The  whole  body  nlmost  is  black,  stnootlf, 
and  shining  tike  oiled  silk.  The  back  and  std^s  are  jetty 
black;  the  breast  and  belly  of  a  somewhat  hghter  colouf* 
The  general  lenjjth  of  the  full  grown  ones  is  about  twenty 
feet.  The  body  is  thick.  The  dorsal  fiit  does  not  exce»'d 
two  feet  in  length,  and  is  rounded  at  the  extremity.  Tht 
pectoral  tins  ate  from  six  to  eight  feet  in  1eagt!i,  narrow, 
and  tapering  to  their  extremities.  The  head  is  obtuse:  tli« 
upper  jaw  projects  several  inches  over  t!ie  lower  in  a  blunt 
process.  It  has  a  sitigk  spiracle.  The  full  grown  ht\t 
twenty-two  snbconoid  sharp  teeth,  a  little  bouked.  Amon^ 
thobe  stranded  in  Srapay  Bay  were  many  youn;^  ones 
which»  aswclfas  the  oklcnt,  wanted  teeth.  The  youngest 
measured  about  five  feet  iu  length,  and  were  still  suckling. 
The  females  had  two  teat^,  larger  than  tho>e  of  a  row,  out 
of  which  the  milk  flowed  when  they  were  squeezed. 

Tbeiie  animals  are  gregarious,  generally  swimming  locoft- 
siderable  numbers.  Tiiey  frequently  enter  the  bays  vliq^x^ 
the  Orkney  coast  iu  quest  of  small  fish,  which  seem  to  be 
their  food.  WJien  one  of  them  takes  tlwt  ground,  tlie  iwl 
surround^and  endeavour  to  assist  it:  from  this  cirrurostiiicf 
several  of  tl^uj  are  generally  taken  at  once,  1  hare  fr^ 
quently  observed  an  animal,  which  I  conjecture  to  be  of  this 
species,  elevating  its  doi'^al  fin  and  a  considerable  part  of  iti 
back  abo%e  tbe  waves^  with  a  slow  tumbling  motioi)  t^ 
many  successive  tiine&.  They  are  inoHeiiaive,  and  rather 
timid.  They  are  chased  on  shore  not  un frequently  by  a, 
yowls.  They  seem  generally  to  follow  one  as  a  leader 
blind  confidence,  I  ODce  was  in  a  boat  when  tbe  attempt 
was  mi;de  to  drive  a  sboal  of  Ihera  on  shore ;  but  when  tfctj 
had  approached  veiy  near  the  land,  tbe  foremost  tui 
round  with  a  sudden  leap,  and  the  %vhole  ru&hed  patft  as 
great  velocity,  but  carefully  avoided  the  boat.  They  ai 
ireroely  f»*t|  and  yield  a  considerable  quantit)  of  good^f^* 
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This  nf^w  Bijecie^  mny  be  ilcnommated  fiefphintts  weias,  Name  and  dim- 
on  the  s*ame  prineiple  ou  vvhidi  Giiielin  gives  the  Beluga  ''^  ^^' 
the  ntinae  of  delpK  kucas.  The  following  may  swerve  as 
its  character.  DeLPiiiNUH  M el A^^^-Corpare  craxsOf  nigro; 
pinna  dorsafi  una  hrevi;  plnnh  pevtoraiibus  longu^  anguitis; 
roitrtf  ofttfuo;  maxif/o  :fttperhr€  pradinante;  deniibui  acutis 
cf^ncideis,  par  urn  incnrvatis. 

THOMAS  STEWART  TRAILL- 
Lirerpoal,  Dec,  17»  1308. 


If. 

Diicripthn  of  an  Apparatus  Jhr  the  Anait/sis  of  the  Com~ 
pound  Itiflammabk  (Jaases  hij  sIqw  Combustion ;  with  ^o^ 
perimei^ts  on  the  Gait  from  Coaly  ejcpiahting  its  Applica' 
Hon.  By  William  Henry,  M.  i>,.  Vice  Preg.  of  the 
Ut*  and  PhiL  Societtfj  and  Physieiaa  to  the  Infirmary^ 
at  Manchester,     Communicated  by  £1,  Davy,  E$q*t  Sec, 


T. 


HE  aeriform  compounds  of  hidrogeo  aod  carbon,  which  Compound  m- 
were  already  eiititled  to  accurate  itive»ti ligation,  as  objects  of  fiaramable gas- 
iicientific  research,  have  derived  an  additional   claim  to  the  ^fe  exia^ua-' 
utteiition  of  the  chemigt  from  their  application   to  an  Im-  tion, 
|iurtaiit  et'or^mieul  purpo'se,  described  in  a  late  communi- 
cation to  the  Royal  Society  f*     Yet  there  is,  perhaps,  no 
■ift  of  chemistry,  the  investigation  of  which  m  beset  with  but  this  liable 
^^realer  ditficulty,  or  with  mare  nnmerons  sources  of  errour;  *»  many  ei- 
insomuch  I  that  the  actual  state  of  the  science  enablee  us  to 
iltatn  scarcely  more  than  approximations  to  the  truth,  and 
degrees  of  probability  of  greater  or  less  amount.     It  wajs 
the  object  of  the  experiments,  which   are  described  in  the  hereattempied 
Wtowing   pages,    rather  to  remove  some  of  the  obstacles, '°  *** '^"*'^'^* 
'^liich  present  themselves  to  a  successful  inquiry  into  the 

•  PhU.  TraiK.  for  iSofS,  p.  iS». 

f  Sc«  Mr.  MunJocU**  paper,  p.  114  5  or  Journal,  yoI,  XXI,  p.  9%^ 
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Il«5l  method  uf 


The  carbon. 


TUe  hidrogen. 


The  g^sst*  al- 
ways more  or 
l«»  misted^ 


•r  their  **te. 

t<i  la  various 
pn>poruoin»« 


t 


nature  of  tlieiie  br»dit*«,  than  to  acquire  such  fart*,  a*  ro«y 
entible  the  <*lieini<.^l  (ihilosopher  to  decide  the  coiitrgverti'd 
<jut*sti(Sn  respecting  their  coQitK>eiition.  Re-stilt*  sufhcieiillf 
iiiuUiplitd  atid  precise  for  this  puq^ose  would  rci^uin;  a 
larijer  a|»proprialiou  of  time,  than  I  have  the  pro&r*ect  of 
bcin<^  able  la  br?%tort  ;  and  I  can  otjI  v  nu  tlie  present  occawoa 
ot^er  au  tixatnple  of  ibr  methudi  iu  which  it  Mppears  \¥  mCa 
that  the  anuty^is  of  this  class  of  substances  will  be  tuce^t  sac- 
ccssfully  attcrnptcd* 

Wlien  H  vegetable  substance,  composed  (as  may  be  a*^ 
sumed  tosimpliiV  t!ie  ^taieujent)  of  ox;i;en,  iiidrof^en,  aiiH 
I  arbon»  united  in  the  form  of  a  ternary  compounds  is  ^^uIh 
mitted  to  distillationt  at  a  temperature  not  be)n>w  that  of 
i^nitioi»,  the  equilibnuni  of  affinities,  which  constituted  tie 
triple  combination,  is  destroyed;  and  the  elements,  com- 
posing it,  are  united  in  si  new  manner.  Thojic,  which  aie 
diiiiposed  to  enter  into  permanently  e1a*»ttc  combluuttous,  es- 
cape in  the  state  of  i^as.  Ute  ciuhon,  tuutin^  nith  oxij^fa, 
etthor  composes  I'arbonir  arid  gas,  or,  sloppin^r  thort  of  that 
degree  of  oxigeuation,  which  is  essential  to  change  it  into 
an  acid,  is  conveited  into  carbonic  oxide.  The  hidrogttJ, 
coiubininiL;  with  a  portion  of  caibou,  coustitutes  a  bitia'7 
compound  of  thc.^c  two  ingredients,  forming  cither  whathn't 
been  called  carburctud  hidrogen  gai,  or  supercarttunited 
hidrogen^  better  known  by  the  Q[ipetlution  of  oUfiaut  gai* 
Toward  the  close  of  the  process,  a  imrtion  of  !»iiap|e  hulro 
^en  {jas  is  also  mingle^l  with  the  products.  Perba|»s  iu  u" 
instance  is  any  ojie  of  tjie  gasses,  which  have  been  enume- 
rated, obtained  perfet-tly  pure,  by  the  di-*liMation  of  a  vcgt^ 
table  substance.  The  aeriform  fluids.  «i^hicb  are  thus  g<> 
neratcd,  are  found  to  be  possessed  of  almost  every  de^rc* 
of  specific  gravity;  and  to  yield,  by  canibustion^  extremdy 
diflferent  results,  according  to  the  temperature  at  wljich 
they  have  been  formed;  the  stage  of  the  process  at  which 
the}*  have  been  separated;  and  other  modifying  circum- 
stances. It  becomes  au  interesting-  question,  whether  theie 
gasses,  so  much  divertilfied  in  tlieir  phyMcal  and  chemic«l 
properties,  are  mixtures  of  a  few  binary  compcmmls,  witb 
Tvhich  chemists  are  already  acquainted;  or  wheUieri  oothe 
contrary,  tljeir  elements  are  capable  of  unitiug  in  inde£»il^ 

proportionii 
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proportions,  and  of  composing  teniary  compounds  of  oxl- 
gen,  hidrogen,  and  carbor),  or  varieties  of  oxicarbit retted 
bidrogen.  It  would  encroacb  too  mucb  on  tbe  time  of  tbe 
Royal  Society,  to  enter  upon  this  controversy.  And,  as 
neither  opinion  admits,  at  present,  of  demonstrative  evi- 
dence, I  may  be  permitted,  in  explaining  tbe  following  ex- 
|>erunents,  to  assume  that  theory,  which  appears  to  me  most 
probable;  viz.  that  the  aeriform  protlucts  of  the  distillation  ^.*^*  probably 
of  vegetable  substances  are  mixtures  of  carbonic  acid,  car- 
bonic oxide,  olefiant,  carburetted  hidrogen,  and  simple 
hidrogen  gasses;  or  of  two  or  more  of  these  in  various  pro- 
portions. 

The  analysis  of  these  cotnpoUnd  gasses  has  hitherto  been  Usual  mode  of 
attempted  solely  by  their  rapid  combustion  with  oxigen  gas,  »'*^'>s*S' 
in  the  following  manner:  a  mixture  of  the  inflammable  gas 
with  oxigen  gas  in  known  proportions  is  admitted    into  a 
Volta*s  eudiometer;   inflamed  over  mercur)'  by  the  electric 
spark  ;  and  tbe  diminution  ascertained.     To  the  remainder 
caustic  potash  or  lime  water  is  added,  by  which  it  sustains  a 
second  diminution  of  bulk;  and  the  amount  of  this  denotes 
"le  ^-^otji^y  Qf  carbonic  acid  formed  by  the  combustion. 
The  quantity  of  nitrogon  grag,  in  the  oxigen  employed,  as 
well  as  in  the  residue  left  by  potash,  being  determined  by 
a  Gt  eudiometrical  test,  it  is  easy  to  infer  what  quantity  of 
oxigen  has  been  absorbed  by  the  detonation.     And  as  it  is 
proved,  that  oxigen  gas  sustains  no  change  of  bulk  by  con- 
Fersion  into  carbonic  acid,  we  may  conclude,  that,  aftw- 
deducting  from  the  volume  of  oxigen  gas  expended  that  of 
tbe  carbonic  acid  which   has  been  formed,  the  remaining 
number  shows  how  much  oxigen  has  been  employed  in  the 
•aturation  of  hidrogen.     ir,  for  example,   100  measures  of 
carburetted  hidrogen  consume  200  of  oxigen  gas,  and  give 
100  of  carbonic  acid;  it  follows,  that  the  carbonic  acid  holds 
in  combination  100  measures  of  the  oxigen  gas  consumed  ; 
and  that  the  remaining  hundred  have  been  applied  to  the 
saturation  of  hidrogen.    In  this  estimate  it  is  assumed,  that  One  .outce4  • 
the  carbon  has  acquired,  by  combustion,  the  whole  of  the  ^^^o"^ 
oxigen  necessar>'  for  its  acidification,  and  that  no  part  of  it 
existed  previously  in  the  state  of  carbonic  oxide,  a  proposi- 
tion^  in  many  cases,  perhaps,  verj  for  from  being  consistent 
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with  the  truth*  This,  however,  admits  of  beiog  decidcil  by 
an  accurate  comparison  between  the  weight  of  the  gusiei 
consumed  and  that  of  the  products, 
^***"  ^^^^  F*>r  ^^^  purpose  of  obtaining  u  general  approximattoci  to 
the  nature  of  a  combustible  gas,  it  raay  he  t^ufficient  lo  exa- 
mine its  coincidence  with  those^  the  properties  of  which 
have  been  already  determined*  The  followins^  table  eihi- 
bits  the  retjuks  of  the  combustion  of  the  few  gashes,  that 
appear  entitled  to  be  con«idered  aa  distinct  species.  Tliey 
are  deduced  from  the  experiments  of  Mr*  CruikshanL  and 
Mr.  Diilton, 


Kind  of  G^ 
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defiant    ^     -    -    -     -     -  909 

Carbon T zed  hidrogen,  from  1  ^^^ 

stai>i"iunt  water       -     "      J 

Carbonic  oxide  -     -     -     *  [)f)7 

Hidrogen  gas     -    -     -    -  84 

The  inf  iimmability  of  the  compn^-J  ^^^b,  and  their 
fitness  for  the  purpose  of  ufrordm^  U^ht,  are  directly  pWK 
portionate  to  the  quantity  of  oxigen  required  for  their  satti- 
ration.  The  okfiant  gajs,  therefore,  burns  with  the  greatest 
brilliancy ;  carburetted  hidrogen  gas,  though  inferior,  afiWds 
a  dense  and  compact  flame;  but  the  carbonic  oxide  and  lu- 
droi^cn  gas  are  entirely  unfit  to  be  employed  a»  the  mean* 
of  artificial  illumination. 

In  the  execution  of  a  series  of  experiraenta  on  the  com* 
pound  combuHtible  trasses,  which  are  described  in  the  Uth 
volume  of  Mr.  Nicholsou*s  Pbilosopblcul  Journftl,  I  hd 
reason  to  be  dlsMitifified  with  the  ubove  method  of  effectitt|f 
their  decomposition,  and  to  distrust  the  results  which  were 
obtained.  The  products  of  the  combustion  of  the  same  g«s 
varied  considerably  in  different  expcrimenb*;  and,  wiili  re- 
ipect  to  iiome*  it  wan  evident,  that  the  full  proportion  of 
their  carbonaceous  ingredient  was  not  oxigenised,  ta  couse* 
quence  of  the  precipitation  of  charcoal  in  the  act  of  difto- 
nation-     The  quantities,  also,  that  can  be  submitted  in  t^ 
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way  to  extw-riineiit,  are  cxtremclv  mitjute;  aitd  the  in  flam- Ex  peri  menu 
,.  1  •    1  »  .        "II        *         '      *^      1    1         11         not  withgm 

mation   of  ni^hly  ctinibasUble  ^.isj^cs  is  aiteuoeil,  «UJ  1  nave  danger, 

more  than  once  rxperieuet^ii,  wkU  cousi  Li  tumble  dunj^*?r  from 

the  bursting  of  ibe  gluss  tubes,     [t  was  de^ivublcj  therefore, 

to  employ  a  (process  not  liabk'  \o  tliese  ubjcrtions;  ni\d  after 

many  aheraUous  of  the  nppaiiitus,  co^jthveil  wiili  this  viewt 

I  at  length  dxed  iqiou  one,  whkh    I    hliall    uow   proceed  to 

describe. 

The  pnnctpal  parts  of  the  aj.panitu^,  are  t'.\o  ^U>s  cyliti-  Appsratu*     , 

Uers*  or  uir   receivers*,  bit  and  o  o,  PI.  IV%  of  wliich  the  ^^^  anaWsiM 

larger  one  is  intended  to  contain  oxigen  j^-js,  und  the  sujaller  described, 

one>  the  infliitiimahle  Ktui  8ubiultte*l  ta  experiment.     They 

are  connected   by  a  bent  gla^  tube  i  «,  the  diameter  of 

which  should  not  be  less  than  jV  of  an  iucli,  to  the  upper 

extremity  of  which  i;*  cement eti  an  iron  burner,  I,  the  oii' 

6ce  of  which  is  about  V^  of  aii  inch,  while  to  the  lower  end 

a  socket  i>  fixed,  on  which  may  be  oeeusfonaliy  screwed  the 

cock  r.     The  receiver  oo  is  contitined  in  a  larger  glass  jar 

n  Hj  and  is  closed  ut  the  top  by  u  brass  cup  p,  atid  htop  cock 

^.      The  o\i;^en  giw  receiver  ia  aUo  rlobed  by  a  bptiss  cap  e 

and  cock  J\  the  lov\er  outice  of  which  is  lapped  mternalJy* 

for  the  purpLi^e  of  receiving  a  smuli  ^crew  at  the  end  of  the 

copper  wire  g^     This  wire  is  io  two  parts,  each  of  which 

bcrewti  into  a  movable  socket,  connecting  the  two;  and*  hy 

this  rontrivunce,  the  wire  may  be  lengthened  or  «hortened 

at  pleasure.     To  prepare  the  ap|>nr*itnt*  for  use,  the  receiver  Method  of  pre- 

oo  U  partly  tilled  with  the  combusitible  gnu;  and  is  secured  P*^"^8  ***•' 

by  wedj^es  of  cork  v  i?,  in  the  jar  n  «,  the  level  of  the  water 

id  the  latter  being  rej^ulated  by  opening   the  cock    *  or  z* 

The  bent  pipe  $  #,  with  its  cock  r,  is  screwed  upon  the  top 

of  the  receiver,  and  partly  immer»4ed  in  the  water  of  a  piitju* 

matic  cistern,  a  «,  so  that  the  orilice  of  the  burner  may  rise 

a  few  inches  al>ove  the  surface  of  the  water-     The  receiver 

h  b,  detached  from  the  situation  in  which  it  is  represented 

hi   the  drawing,  is  then  exhau«ted  by  an  airpump;  and, 

b^og  &lled  with  o\igen  gas,  is  transferred  (its  mouth  being 

closed  during  the  act  of  removal  with  a  piece  of  leather)  to 

*  I  «m  indebted  to  Mr.  H  Creigliton,  of  Soho,  not  only  for  a  draw* 
titf  of  ihc  apparatus,  bat  fur  aiach  fAlujible  aKsUt&nce  in  th«  perform- 
aticc  ol  ihe  cxpcruaeiiu* 

die 
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the  cistern  a,  and  quickly  inverted  over  the  burner  /.  Bf 
a  little  proctire,  this  niay  be  done  with  the  admif^ion  of  verj' 
little  common  air,  A  transferrin}^  ve«?ie1  in  then  screwed 
upon  the  cock  ^f:  and  a  portion  of  ox i gen  pas  removed  for 
eudioroetricid  examination.  To  allow  room  for  the  ejcpao- 
sion  of  tht^  oxigen  ij;a«,  the  water  is  raised  by  a  siphon  to  a 
proper  height  within  tlie  receiver  b,  as  ap|iear5  in  the  draw- 
in^. 

The  apparatus  bein^  thus  dispotecl^  the  cock  /"  is  cotJ- 
nected  by  the  chain  A  with  the  prime  conductor  of  an  elec- 
trical machine;  and  a  rapid  Miccei»sion  of  sparks  is  made  to 
pass  between  the  copper  ball  at  the  end  of  the  wire^,  and 
the  orifice  of  the  burner.  The  cocks  ^  and  r  being^  dow 
opened,  the  litreani  of  g««  it>  kindled  ;  and  in  order  to  pre- 
vent the  flame  from  playin*^  upon  the  wire,  the  jar  n  a  ii 
moved  a  little  nearer  to  the  cistern  a,  which  brio^  the  point 
of  the  burner  into  the  axis  of  the  receiver.  At  the  same  time, 
by  openlni?  the  cock  jf,  water  flow:-*  into  the  jar  «  n,  and  finds 
its  way  into  the  receiver,  thronj^h  two  *imall  holes  tr  tr  drilled 
near  its  mouth. 

The  combustion  continues,  until  either  the  whole  of  the 
inflammable  gas  i*  consumed,  or  till  the  cocks  g  and  r  are 
shut.  The  wed^«^  r  v  are  removed  ;  the  receiver  4fc  an* 
screwed ;  and  the  bent  tube  removed  from  its  place.  It  ii 
at  this  moment,  thnl  the  cock  r  is  useful,  by  preventing  the 
escape  of  the  s^s  from  the  receiver  b  through  the  tube  ii. 
The  upper  part  of  the  receiver  is  cooled  by  the  uppbcdtioQ 
of  a  wet  sponge.  Without  waiting,  however,  till  the  gw 
has  attained  the  temperature  of  the  atraosplierc,  a  very  sioal! 
and  sensible  thermometer  is  intr*iduced  "into  it;  and  iHe 
beiisfht  of  the  mercury  i»  noted,  as  soon  as  it  becomes  si** 
tionary.  The  volume  of  the  residuary  gas  is  then  obsentd, 
and  is  reduc€»fl  by  calculation  to  the  bulki  which  it  woaM 
occupy  at  60''  of  Fahren^jeit.  Either  the  whole,  oran*li» 
quot  part  of  it  is  removed  By  a  transferring  vessel,  screwri 
upon  the  cock  X*  ^^  *  mercurial  cistern,  where  the  pro^wf* 
tjon  of  carbonic  acid  is  determined  by  liquid  potash.  The 
proportions  of  oxigen  aud  nitrogen  gusses,  in  the  unabsorbed 
residuej  are  learned  by  agitation  with  sulphuret  of  liti»<» 
observing  the  precautions    which  have  beeo  stated  by  ^ 

M»rtl. 
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Marti.  Tlie  resulaary  oxi^'cn  hettisr  deducted  from  the 
qoTintity  at  the  outset  of  the  i'xperiiiieut  shows  how  much 
oxif^en  has  been  expended  In  the  combustion  of  the  inflam- 
ranble  ga?.  It  W  scarcely  necessary  to  observe,  that  the 
gisses  are  CArefully  reduced,  al  each  stti^e  ufthc  operation* 
lb  n  mean  tempemtuie  and  pressure*,  (60°  of  the  ihermome- 
ler,  and  30  inches  of  lh*f  barometer)*. 

The  process  of  comhusti.^n,  as  thus  stated  in  general 
terms,  appears  sufficiently  s^itnplc.  It  in  often,  however,  ren- 
dered CO ri> plicated  by  tl^e  imperfect  combustion  of  the  in- 
flaoiiodtile  gas,  a  part  of  which  e^"capl:5  through  the  oriBce 
of  the  burner,  either  wholfv  unaltered,  or  only  partially 
burnedn^  A  a  tliis  portion  is  not  absorbed  by  bulphuret  of 
lirae,  it  give!*  a  fallacious  appfarance  of  an  actual  addition 
of  nitrogen  to  the  oxij^t'U  g-j.**  reniJtining  in  the  receiver  &. 
1  sra  unacquainted  wilh  any  method  of  entirely  obviating' 
thiji  diflicuhy;  but  its  atnount  ma}'  be  dtmiuished  by  an 
attention  to  certam  precautiotis.  With  thi*  view,  the  pres- 
sure upon  the  gas,  couliiiued  m  tlie  receiver  o  o,  should,  on 
firat  opening  the  cocks  7  and  r,  be  no  more  than  is  sufficient 
for  ii^s  cjentle  exjndssion  throuy;h  the  tube  s  s.  When,  hotv- 
ever,  the  »treain  h  once  kmdled,  the  larger  the  flaiue,  and 
the  ID  ore  active  the  coiubut^tion,  within  certain  limits,  the 
more  completely  \^  the  gas  consumed.  It  is  ncces?^ary,  aUo, 
to  flop  the  combustion,  befurtf  it  is  rendered  languid  by  the 
admixture  of  carbonic  acid  with  the  jt^as  in  the  receiver  A, 
and  by  the  thmint!»hed  purity  of  the  oxigen  i^as.  If  this  be 
not  attended  to,  a  lart^e  proportion  of  the  Infltimmable  gasj, 
toward  the  close  of  the  process,  mukes  its*  escape  uuidtered 
into  the  receiver  b.  In  general  I  have  found,  that,  setting 
out  with  oi^igeu  gas  of  equal  purity,  the  more  combus- 
tible the  iuflammalile  ^as  submitted  to  expcrimeut,  the 
more  complete  is  it;*  d<vom position  by  slow  combuation*  The 
apparatus,  therefore,  is  better  adapted  to  the  analysis  of  ole- 
fiant  t^s,  of  carbu retted  hidroj^en  gas,  or  of  mixtures  of 
these  two,  than  of  carbonic  oxide,  or  any  gau  of  which  this 
oadde  forms  a  large  proportion. 
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McTtiodofa^  The  inflammable  gas,  whicli  has  found  its  way  into  the 
J^la"  hidro-  ^*^^^**^r  ^,  is  ai^rays  present  in  too  minute  a  quantity  to 
gtn,  compoee,  with  the  residuary  oxigen,  after  the  removal  of  the 

carbonic  acid,  a  mixture  capable  of  being  Inflamed  by  the 
electric  spark.  To  ascertuin  its  precise  quautity«  it  is  ne- 
cessary to  have  recourse  to  ariother  operation.  After  irytagt 
eiidinmetncallvt  the  quality  of  an  aliquot  part  of  the  gai 
ill  the  receiver  A,  let  a  similar  aliquot  port  be  deprived  of 
itu  carbonic  acid,  and  then  mixed  with  a  portion  of  purr  hi» 
tlrogen  gas,  not  exceeding  one  third  or  one  fourth  the  csti» 
mated  bulk  of  the  oxigeu  which  it  eontuius.  Detonate  tb>e 
mixture,  and  observe  the  amount  of  the  diminntion  after 
the  explosion;  the  products  of  the  combustioti ;  and  thf 
quantity  of  oxigen  gas  consumed.  After  subtracting,  from 
the  total  expenditure  of  oxi^fn,  half  the  btilk  of  the  addt\l 
hidrogen  gsis^  the  remainirv<jj  number  shows^  how  much  om* 
gen  haji  been  iibsorbed  by  the  combustible  gus  contained  m 
the  residue.  By  the  rule  of  proportion,  it  may  be  deter- 
mined, how  much  carbonic  acid  would  have  been  produced^ 
by  the  oxigentition  tif  the  whole  of  the  combustible  gas,  aod 
what  quantity  of  oxigen  it  would  have  saturated, 
Objcciion.  I'he  mo^it  obviouii  objectiou  to  this  metliod  of  analy^iog 

Ab^otpuon  Gf  \}^Q  compound  gasses  is,  that  the  real  proportion  of  the  pT^ 
ionic  acid  by  duct?>,  resultnig  from  their  combustion,  may  perhaps  be 
disguised,  in  consequence  of  the  absorjytion  of  a  part  of  tli« 
carbonic  acid  by  the  water,  over  which  tlie  experinient  is 
made.  By  frequent  triaU,  however,  !  lind  that  this  is  i 
source  of  errour  too  trivial  to  be  deservini^  of  eonwderation; 
and  that  the  proportion  of  nirboinc  acid,  thus  genenited| 
exceeds  what  is  composed  by  the  rapid  cotubustioo  of  thi 
same  gas  over  mercury.  When  the  opL-nitor  has  acquifrf 
sufhcient  dexterity,  the  interval  of  time  between  the  cooi* 
pletion  of  the  c*'nibuMioa  and  the  admeasurement  of  the 
rejiidue  in  too  small,  to  allow  an  absent  ptioa  to  any  noltble 
Bniouijt.  It  mu  it  be  observed  I  also,  that  the  carbonic  add 
lonstilutes  only  a  yniall  part  of  the  residue  j  and  is,  for  this 
rcHBon,  veiy  little  acted  on  by  water,  coti  form  able  to  a  prio» 
ciple  which  I  have  explained  in  the  Philosophical  Tnuisao 
tioos  for  1803,  p»  274**     1  believe,  therefore,  that,  with  in 

•  Journal,  vol.  V,  p.  133. 
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atUmlioii  to  tto^e  obwrvanoea,  which  are  required  in  all  de- 
licate exiierimcnts  on  gasses,  and  to  the  chnnglng  circuni- 
ttances  of  tcroperttture  and  pressure,  this  apjiaratua  U  fully 
ude^jtiate  to  the  p^irposc  fi:)r  nliich  it  is  iiitendod.  It  will  br 
easy,  bovreyer,  for  those,  who  have  the  command  uf  a  t,yfii- 
cienl  qujintity  of  mercury,  to  ada|*t  the  a|ip;imtus  to  this 
ftuid.      A»  an  exemplification  of  the  method  of  using  it,  in 

B~       ^  rim i  lest  [wssi hie  catR",  I  shall  state  the   results  of  the 
tnbo^tion  of  hidrogen  «f*is. 
At  the  outset  of  the  experiment,  there  was  contained  in  Result*  of  the 
,,  I  .  I  1         1         combustion  of 

the  receiver  oo  a  qnimtjty  ul  huiro-cn    gas,    e<iukil,   ^1'^"  hidrogen  g». 

l^uced  to  a  mean  temperature  aud  pressure,  to 

15*8  cubic  inches. 
Of  theae,  there  remaiued  unconsumcfd     9*5 

Hidrogen  gns  burned 13*3 

In  the  receiver  b  weri.  ^  -'T>»e  inches  of  oxiiv:en  j^us.  con- 

»«i;*"^    "  * "  •  •  • * '  •   335  oxigen,  15*5  uitrogea 

At  the  close  of  the  exijeriment, 


tliere  remained,  in  A,  43'5  c.  i, 
composed  of  •  •  • 27"25 


lG'05 


Cubic  inches  of  oxigen  gaa  con- 
sumed  . . .  • ^-25 

But  eetioiatintf  from  the  first  diminution  (viz,  49—43*5) 
only  5 '5  cubic  inche*  of  oxi^en  would  appear  to  have  been 
abM)f bed  :  and  the  nitmi^eu  crii»,  by  eudiiimi'trii-al  experi* 
mentSf  would  seem  to  have  been  increased  0'75  of  an  inch. 
As  the  hidro)^en  |ias»  however,  had  been  prepared  from  zinc 
am)  sulphuric  acid  with  extreme  caution,  and  did  not  con- 
tain an  appreciable  quantity  of  common  air,  no  such  addi- 
tion of  nitrogen  could  have  taken  place.  The  apparent  in- 
creas^i  then,  may  be  fairly  imputed  to  the  escape  of  0*75 
of  an  inch  of  hidro^^en  gas,  which  are  to  be  deducted  from 
the  13'3  cubic  inchest  at  the  outset  of  tJie  experiment;  and 
hence  the  real  quantity  consura'"d  will  be  13'3^ — 0*75=: 
H*55.  The  true  consumption,  also,  of  oxi^en  gaa  was  .5 '50 
•f  0*75  :=  C>'^5,  or  pretty  exactly*  aa  it  ought  to  bcj  half 
iIm:  bulk  of  the  hidrogen,  which  was  actually  burned* 

An 
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^n*^*«^T-!5  ^"  example  of  the  analysis  of  a  hi^^ily  combustible  spe. 
cics  of  elastic  fluid  is  fiiraiahe(l  by  the  follow  in  jj  eitprrimeoU 
ou  the  olefiant  p^s*  olitniued  fi-ora  alcohol  aod  sulphuric 
aciJ.  Of  this  t^s  liK)  cnhic  inches,  at  ti  mean  of  the  baro- 
meter and  thermottieter,  were  equal  lo  30  troy  gjdtis;  hence 
its  speciilc  gravity  wtks  967. 

In  the  receiver  0  0,  were  coatuinL'd  of  this  g&d   6-3  cub,  in* 
Residue • • *»,*•    ^ 

Gas  conBumed 4*3 

In  the  receiver  5,  were  43-4  inches  of  ovtgen  gus*     After 

the  combustion,  there  remuiued  3^'2  cubic  inchcts  of  mixed 
gasst'>,  of  which  6-6  were  carbonic  acid.  None  of  the  »ih 
fliimmable  gas*,  which  passed  through  the  beut  tube,  had 
*ia*rttp4^rl  U^lt.fr  burned,  for  the  quantity  of  j^.is  in  6,  not  ab- 
sorbtiblu  by  siilphyrei  or  i:^p^  ^^  fv.^  fmm  U^vhy^  been  in- 
creased, waa  found  to  have  sustameu  *.  ^  :a;„^  diminution. 
The  oxigen  gas,  which  wus  consumed,  amounted  10  .^ 
cubic  inches.  Reducing  thtrsie  results  to  centetiioal  proi>Qr- 
tion,  100  cubic  inchea  of  this  i^s  would  give  :2U0  of  carbo* 
nic  acid,  and  absorb  3  25  of  uxigen  gas*  This  experimail 
agrees  with  ^Ir.  Daltou*s,  as  to  the  proportion  of  c^rbooic 
acid  from  the  coinbuition  of  olctiuut  j^,  but  asiigu$  a 
larger  comsunvption  of  oxigen.  It  rnny  be  ob«ervc<l,  how- 
ever, that  the  s^pecific  gravity  of  the  gtii*,  which  t  emploretfj 
exceeded  a  little  the  statement  ot  the  Dutch  chemists,  who 
found  its  specific  gravity  to  begOi^,  common  air  being  lOOa* 
Gusses  from  Having  sali:ified  myself*  by  rei>cated  experiments  of  ibe 

^t^grublc  sub.  accuracy  of  the  re^nUb  wliich  may  be  thu^  obtained,  1  pnH 

itj.ace>>  "'  1         •  i*     1  '  t 

ceeded  to  the  com  bust  jou   of  the  gasses  Irom  a  vanety  ol 

vegetable  sul>stances,  and   e>i>ecially  from  ihoiie  which  it 

seemed  probable  might  become  econoiiiical  sources  of  fight 

In  the  present  nivmoir,    I   ehidl    describe  those  only,  whirh 

were  mtide  on  «osil  imd  a  few   similar  i>ubstances,  ivser^iog 

the  rest  for  a  future  cominunictttion* 

Gas  from  camiei  coah 

Gat  from  can-       This  waf  received  in  two  separale  portions,     Of  the  fint 
ut]  coaL  product,  100  cubic  inches,  corrected  to  a  mt\m  tempentiifi 
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essare,  weighed  24*28  ^ains.  Hence  it^  Bpecifie 
Uy  wrii«  to  tlmt  of  atmospheilc  air  as  783  to  1000.  The 
nd  product  was*  much  lighter,  lot)  iiiches  weighmg  ouly 

grains,  and  h&viii^,  therelbre,  the  specific  ^'^ravity  of 
The  results  are  comprehendt^d  In  the  foHovving-luble- 

carbonic  acid,  stated  to  Imve  been  generated  by  the 
od  combuhtioij,   wag  formed   by  uJding  to  an  aliquot 

of  the  residue,  after  the  removtil  of  tlie  earbonie  acid* 
oportiou  of  hidrogeo  gas;  d<_tonating  tlie  mixture  by 
electric  spark;  and  prw.eeding^asaheady  directed.   The 

two  I ioes  contain  the  minutes  of  actual  expcriinejits  ; 
third  aod  fourth  thebe  rcAulta  reduced  to  ceute^inial  pro- 
ioD. 


S3 


Cubic    jOxtgen 


inches 

ga«  i-'all- 

buracd. 

!»uiucd. 

7-3 

1^-5 

y*B 

9-4 

100 

222 

100 

9Q 

Cnrb.  ac, 

,  .  iromi\fby 

^      lad  cnro 

bustlon. 


Caibonii" 


tkciaied. 


Ox.  con- 

id  com- 
Umt.on* 


8-3 
4-8 
1137 
49 


0 
0 


Oil 

0 

l^i 

0 


Total 
oxi;jen 
consym- 


17*4 
94 

9G 


Total, 

acid 
forined. 


10*4 
48 
139-7 
49 


proportions. 


he  early  product  of  the  gas  from  cannel  coal,  l>efore  xiie  firai  prci- 
g  washed  uith  lime  water  or  causitic  potash,  is  a  mix- «l>Jct  a  mixtufc 
of  several  ditferent  gasses,  viz,  carbonic  acid»  sidphu-      ^ 
l^liidrogen^,  oleliant,  and  a  fourth,  which  is  either  a  gas 
Bum,  or  a  mixture  of  carbu retted  hidrogeu,  and  car-  Oue  %u\  gene- 
e  oxide.     To  ascertain  the  proportion  of  theiae  gasnes  in  ''"■ 

E*:ure,  is  a  problem  of  aotue  difficulty,  Snfphuretted  MeiUod  of  a*- 
and  olefiant  gassee  experience,  it  is  well  knwn,  ^^^.^"I'JfjJ'*''^ 
diate  condensation,  u hen  mingled  with  oximuriatic 
ms,  and  in  this  way  they  may  be  separated  from  car- 
HK^id*  Again »  ^ulf^huretted  hidrogen  and  carbonic 
We  absorbed  by  liquid  potash,  which  has  no  action  on 
lilt  gas.  If,  therefore,  two  equal  portions  of  the  gas 
coal  be  mixed  with  oximuriatic  gas,  the  one  in  its  re- 
state, the  other  after  being  washed  with  pota$ih«  the 
enkatiou  of  the  former  will  be  found  to  exceed  tlmt  of 
vft&hed  portion.  By  the  combined  u*e  of  these  agents, 
lay  attain  an  approximation,,  at  lea^t,  to  tlie  proportions 
lich  carbonic  acid^  oletlant,  and  sulphuretted  hidrogen 

gas 
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gfis  are  miDf^led  with   the  at ri form   product  of  eoal*     Thf 
<p«cicia]  rule,    rule  may  be  i»tattd  ua  fnllnivs»;  to  a  measured   quantity  of 
oxiinuriutic  at  id  gm^  contumed  in  a  gmduated  tub^*,  add 
tmix  its  bulk  of  the  ret^ertt  coal  ga$,  and  at  tW  cfxpiraiion 
•f  one  or  two  minutes  observe  the  ditntnutton  which  htd 
tttken  pisicc.     Wttsh  an  equnl  quantity  with  caustic  |iola>lt;  J 
note  the  loss;  aud  fc^ubmit  the  residue  to  the  action  of  on* J 
muriattc  acid  as  before.     The  iiecond  dimiuutioii,  thus  f^l 
lected  by  oximuriatic  gas,  divided  by  -i*2,  gives  the  | 
lion  of  iilflrunt  ^s.     Dtdutt  ihi?  abnorption  frotu  thefifuld 
and,  diviriing  tlie  remainder  by  l*8»  we  obtain  the  i]aanHtf  1 
of  *nlpluir«:tled  hidrogtiu     Lastly,  to  know  the  quantity  dj 
carbouie  Jicid  ga^,  eubti-act,  from  the  diminution  eft'ei'tedbyf 
potash,  lUe  amount  of  the  sulphuretted  bidro^en  ^.is.    An] 
exauiple,  taken  front  actual  experiment,   will  beat  explain l 
the  application  of  this  rule. 

One  hundred  measures  of  the  first  product  of  gai  frora 
cannel  coal  lost,  by  ay^iintion  with  liquid  potash,  i>*7  mt^ 
sure».  The  remainder,  being  mingled  with  one  fourth  itiJ 
bulk  of  oximunatic  acid  t^as,  the  ini:xture  lost  10'4  ineasurewj 
This  diminution,  10'4,  divided  by  2*^,  gives  4*9  for  ihej 
proportion  of  olefiant  ^as.  Hut  100  measures  of  the  on* I 
washed  gas  sustained,  by  admixture  with  oxtmuriutic  ackff'j 
a  diminution  of  20  fncatmves.  Now,  deducting,  from  thirl 
dtminuiion,  that  ocrasiianed  by  the  condensation  of  oldkotj 
gas  [viz*  HO — 10'4),  there  remain  .Q"6,  which,  divided 
1*8,  give  5'3  for  the  pi*oportion  of  sulphuretted  hidra^J 
gba.  And  the  diminution  by  potash  (::::9-7)  —  5*3  gtwi'l 
4*4  for  the  f>roporiion  of  carbonic  acid  girt.  Hence  lO* f 
xnctL^ures  of  the  first  product  of  gas  from  catinet  coal  c«o^| 
taiD, 


PtactleaJappli' 
c&tioo  of  H. 


Fifft^  frmtt 


U  Of  infTanimable  g»»,  not  affected  by  the 

foregoing  ageota*  *• • 85*4 

9i  Of  sulphuretted  hidrogen  gas  •  •  * 5^3 

3-  Of  olefiant  gas ...*  4*9 

4«.  Of  carbonic  acid  ga^ »«••*••«,«  4*4 
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The  proportion  of  cotfittioii  aW,  In  the  fore^omg  sped*  ^^^f  J't''« 
m«m  of  ga**,  and  in  all  cases  when  care  wa«  taken  to  exclude 
it,  wa*  too  small  to  deserve  beiti^  taken  into  the  aicount, 
not  appearing,  by  the  test  of  nitrous  gas,  to  exceed  1   per  I 

cent. 

The  following  tahle  exhibits  the  composition  of  f^s  from  Composiiksn  of 
various  kinds  of  coul.     In  the  last  column,  under  the  term  f^^/coSs^^wild 
in  flammable  ga*s»  is  romprehendetl  that  portion,  which  is  bitiimong. 
neither  suddenly  condensed  by  oximuriatic  acid  gas,   nor 
abnorbed  by  potanh,     A  name  more  descriptive  cannot  be 
applied  to  tt,  because  it  varies  esaeutially  in  diift  rent  cases » 
and   the    proportioa   of    its    components  is  still  matter  of 
doubu 

TABLE  L 


i 

No.  of 
the    ' 

lt)U  nic^*urcs  consist uii  uf 

f                 Kmd  or  coaL 

SuJuh. 

Carb.  1 

Ole- 

(jrodutl 

hid. 

ucld.  1 

flMQt. 

Inflam* 

Wigun  cannel 

i 
2 

5*3 
0. 

4.4 
1-8 

4*9 
0 

85*4 
98*2 

Wedoesbory,Staffordsh*  * 

1 
2 

49 
0' 

3-4 

S-8 

0 
0 

917 
97-2 

Newcastle  ou  Tyne-  • . .  ) 

I 
2 

i-9 
4-2 

2*8 

27 

0 

91  H> 

96*1 

1 

3 

27 

0 

94 '3 

Newcastle,  Staffordshire  < 

o 

1-4 

2 

0 

96^6 

3 

0 

i   1'"* 

0 

98a 

' 

1 

3 

2- 

1 

94 

Middleton,  near  Leeds  < 

S 

1-4 

1-7 

0 

96-9 

^[ 

3 

0 

2 

0 

98' 

I 

3-3 

3*2 

2-5 

91 

V 

2 

*> 

M 

0 

9<5-9 

Black  Mine,  near  Man- J 

3 

% 

1- 

0 

97 

j«li*>«.tf>if  >■•*•■««■.*•■  \ 

A 

0-5 

0 

1-2 
12 

0 
1  0 

98-3 
98-$ 

t-UesLcr  ••••••••••••    I 

5 

^ 

ti 

0 

0 

0 

100 

r 

1 

1 

17 

0 

97-3 

V 

% 

0 

17 

0 

98-3 

Merth|T»  Gkmorgansh.  < 

4 

0 
0 

10 
1-5 

0 
0 

9^-4 
98-5 

J 

5 

0 

1* 

0 

99 

^^ 

6 

0 

0 

0 

lOQ 

13 

6 

15 
17 

6S 
78-1 

Caautchouc 

, 

0 

1 

,  4-9  1 

After 


L  ^ 

P^^^^^^^^^^^^^^IBI 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^H 

After  separating  the  sulphuretted  hidrogen  and  carboore 

«cid  gasses  by  Bj^itatioa  with  licjuirl  potiiiih,the  redid ue,  coti^ 

sijititig  of  the  iutiaruHmble  gas  mixed  with  the  propoitiftD  ofi 

oleliaut  g^ts  produced  abn^  with  it,  wus  subnatted  to  co(a«| 

bostioii.      riic  following  table  shows  the  avei*agc  results  of 

a  number  of  theise  experiments* 

, 

TABLE  JL 

Wdgfit  or 

1 

No  of 

100  cubic 

Spec. 

100  cubic  tnch^    M 

Kind  of  coil. 

produrt 

irichci 
(Thcr.  6{t« 

lOUOJ 

1 

^'Xtg.  fiAi\  nk  «r»fi    fl 

(Jii, 

- 

^^V^c^^U^  of  lb*? 

Wi«mn  canoel  •  •  ' 

I 

^4-^8 

783 

234 

13^-7 

^^  c«M»HuViuii  tii 

o 

^ 

10*4 

3:1$ 

9«i 

A9      ' 

1      vb  e»>. 

Wednesbury  coal  \ 

I 

2 

9-8 

674 

310 

190 

H5 

97-5 
46 

Nrwcotitle   on        \ 
Tyne 1 

1 

19*3 

a  2^ 

190 

100 

2 

9-8 

316 

66 

45 

Newcastle^  Staf-f 

1 

li)-0 

OlU 

195 

98      ' 

fordbbire  •  •  •  •  j 

2 

17-7 

570 

165 

80       < 

^^^B    '^ 

3 

H-1 

390 

100 

60 

1 

2U'7 

670 

190 

100       < 

Lccdd    ....»••.) 

2 

16'1 

4$7 

lost  by  accident*  1 

\ 

3 

i)6 

316 

85 

4^ 

r 

1 

194 

627 

186 

97 

\ 

3 

Id 

4t!4 

137 

65 

Black  Minc»         } 

3 

n-3 

364 

100 

50 

Laucubbire   •  •  \ 

4 

10 

322 

90 

47 

i 

5 

9-5 

307 

85 

45      1 

v^ 

6 

80 

40 

r 

I 

H 

387 

117 

6i 

1 

2 

9-5 

307 

90 

47 

Merthyr    < 

3 

8i 

261 

75 

39 
31      ' 

4 

5\0 

I  DO 

60 

/ 

5 

5-8 

187 

57 

56 

V 

6 

55 

177 

50 

20 

Coat  tar    

• 

24'2 

780 

1    ^33 

ISO 

Caoutchouc 

- 

— 

— 

^04 

Itl 

^^H^riiPrat  obs«r- 

Ad  attentive  examloation  of  the  ret^iiles^  contained  id  bothT 

^^^iraiions. 

tf>e  tiiblfs,  suc^ijests  the  followiot;  ^iieral  remarks* 

L^Ulcfiantpa. 

1,  Tlie  oletiant  gas  is  a  very  sparing;  product  of  the  dis- 

tiltutiou  of  pit  coaf.     It  is  ftni nd  only  in  the  first  portiouH* 

atid  eveD  of  the^e  it  doet  not  cuiiipos^e  more  Ihun  5  per  ceut. 

lt« 
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lu  qiiBfitity»  bawever,  is  very  much  intlueiiced  by  the  tern*  ResuU  frucH 
penUure  emplDyed,    This  remark,  indeed,  may  be  extended  tLe"|^^*i   ,a?^ 
to  iftll  the  at'ntbriD  products  of  coal;  insomuch  that  from  ployed, 
equal  u'f^i^itts  of  the  hume  coal  it  is  diHtcult  to  obtain  by 
ditfereut  operatiuui^,  couducted  on  a  smull  scale,  prvduct^  ^H 

which  are  the  game  either  in  quantity  or  quality*     The  gas  ^H 

frOQO  OnifOrooke  dale  lAr,  and  that  from  caoutchouc f  have  a  ^H 

larger  proportioii  of  oktiaut  i^as,  which  io  theui  amounts  to  ^| 

about  oue  sixth  of  their  bulk.  ^| 

2«  Sul|ilmretted  ludrogoii  gas  b,  also,  most  abundantly  Su1|)hur«:tTeiI 
produced  al  the  early  i^tageiJ  of  the  distillation.     Ita  pro-  *^***"*^**^* 
portion  then  varies  from  1   to  5  per  cent;  and  lo^v4rda  the  - 

dose  of  the  process  it  iiisappears  entirely.     It  incrtases  the  "^H 

illuLiiTtinnn;^  power  uf  the  cua)  f^s;  but  in  by  no  rueans  a  ^| 

desirable  product ;  &ince  it  yields  by  comhut^timi  a  gas  (the  ^H 

sulphurous  acid)  which  is  eKtremely  oifeusive  and  irritiiltni;^ 
to  Uje  lungs.  By  tht?  dibtillatioa  of  coal,  more  sulphuvetted 
hidrogeo  is  produced^  tbao  iti  discovered  ainong  the  aeriform 
products;  for  a  part,  iinitinf*  with  the  ammonia^  which  itj 
genemted  at  the  same  moment,  forms  sulphuret  of  ammo-  *iul|»]uiret  of 
tiia^  a  rornpouud  which  I  have  foaad  amo^^g  the  condeo&ed  an^^i^onk. 
productii* 

a,  Carlioiiic  acid  ga«,  like  the  two  preceding  ones,  ap-  Caibonic  m14« 
firars  only  at  an  early  sta^e  of  the  process^  afid  in  small 
proportion,  never  anaountiiig  to  5  per  cent.     A  portion  of 
this  giiB,  also,  unites  with  ammonia,  and  hence  carbonate  of 
ammonia  is  found  in  the  condensed  fluid. 

4,  Tlie  ^m  from  cotil  underj^^oes  a  gradual  diminution  of  The  product 
specific  ffravily  and  combustibility,    from  the  commeoce-^^,"?^^^  ^^' 
mcnt  to  the  close  of  the  proce^is.     This  is  best  shown  by  gr:ivity  and 
iti*pectinj^  the  results  of   the  experiments   on  the   Black-  conibuiUbUiij. 
Mine  and  Mcrthyr  coal  gap  io  Table  11,  because  they  were 
reserved  in  a   ^rea!er    number  or*  separa^   portions   than 
iisuaU     The  progression  would,  perhaps,   have  been  luore 
regular,  in  these  as  well  as  in  the  other  instances,  if  much 
of  the  ^aa  had  not  been  allowed  to  escape,  in  consequence 
of  the  immense  quantity  which  waa  produced.     The  Rpeci- 
fic  gravity  of  the  coal  ga^  appears  to  afford  a  measure  of  ita 
titnesa  for  ill umi nation,  sufficiently  accura;     fj    practical 
usei;   but  doen  not  bear  aa  exact  correspondence  to  the 

Vol..  XXIL  Fes.  I8O9.  U  ch^iaical 
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98 


C«t  fas  not 
the  MJoe  ex- 


Product- of  the 
combustioa  of 
cod  fas* 


cKemic!u1  praperties  of  the  gtt«,  as  ascertained  bjr  combu!!' 
bofi.  [t  may  b€  remarked,  silso  by  eompnno^  the  twottit 
columns  of  tbe  scf^ood  table,  that  the  carbomc  ©eid  pro* 
duced  does  not  sIwrvs  bear  the  ^nie  proportion  to  the  dxi* 
gen  expended.  Thus  the  first  product  of  gus  from  eanuet 
coal  cotiibmes  with  234  meaaiires  of  oxig:ien  gm^;  nnd  g^iT<?i 
1J*>'7  of  earhonic  acid.  But  thi;  ga<  from  coal  tar,  «»th 
otdy  an  equal  coosumption  of  oxij^n,  yieldi  130  mea^uret 
of  carWnjc  arid. 

5*  The  aenform  product  of  coa!  doe*  not  preeltelj  moswer 
to  the  diameters  of  any  one  of  the  combuitible  gaasec,  witll 
which  we  are  acquaiut*'d.  The  first  product,  however,  of 
the  diitillation  of  common  pit  coal,  after  beinj^  washed  witb 
potash,  approaches  very  nearly  in  its  propertiea  to  carburet* 
ted  hidrogen  ^as,  Tlie  pistes,  which  surpasss  this  iu  apec^ 
lie  gravity,  are  mixtures  of  rarbu retted  hidrogen  with  ol^ 
fiatit  gas,  ami  perhaps  a  small  proportion  of  cart»omc  oxid& 
The  I  lighter  j^ss*-f,  in  addition  to  carbn  retted  hidrogecit 
probably  coittain  a  variable  proportion  of  hidrogen  ga^  and 
B  small  quantity  of  rurbonic  oxide.  The  extreme  levity  of 
some  of  the  product;?,  especially  of  the  gaa  from  Mrrthyr 
coal,  cannot  be  explained  on  any  other  duppo»ttion. 

6,  The  protiurts  of  the  combustion  of  a  cubic  foot  of 
coal  gas,  of   medium  quality,  viz.  of  the  specific  gnntj 
6f«,  (such  as  the  first  products  from  Newcastle  on  Tyne 
coal)  mny  be  stated  as  follows : 
A  cubic  foot,  at  a  mean  of  the  barometer  and  ther^    Onh* 

mometer  ..-.*.*.. 333-5 

By  combustion,  it  yields  817'3  trains  of  carbonic 

acid,  the  carbon  fu  which  may  be  estimated*  at*  •  8337 
GraioA  of  hidrogen  in  a  cubic  foot  of  coal  gas —  *       9J>'* 

But  99  j3  grains  of  hidrogen  are  equi\'alent  to  the  «tiiTi» 
tion  of  554*9  grains  of  oxigen,  with  which  tJiey  form  654*7 
gratiiii  of  water.  Hence  the  oxigen  consuuned  ought  from 
calculation  to  be  8 17*3  —  2337  z=  673'6  +  554*9  =:  11  ^ 
And  the  quantity  actually  consumed  appear*  by 

experiment  to  be  •  •  •  •  •  • • HlOj 

Errour 17^ 

•  Aisuming  ibc  carbon  to  tic  28  6  grains  in  100  gnaint  of  cMfbork 
icid,  ts  is  silUftiCtofily  pToyed  by  the  fxperiomnu  of  Me»in,  Allen  tni 

pfp)s.  tin ! 


( 


APPARATUS   FOB   TB^   ANALt^rs   OF   eASSlI* 

The  difference,  m  this  example^  between  expenmeot  and 
calculation  is  nut  jz^rrater,  than,  iq  such  delicate  processes, 
may  always  be  expected.  A  part  of  the  deticiency  iu  the 
o^igen  actually  constinied  may  be  ancnbed,  also^  to  a  small 
portion  of  the  inflammiible  gas  being  already  in  theiitate  of 
carbonic  osiide. 

Without  repeatin^j^  the  particulars  of  a  similar  cateulation 
made  on  gas  6f  an  inferior  quality »  I  shall  annex  a  compa- 
rative ^tutemeot  of  the  speeifie  gravities  and  composition  of 
the  good  and  iuferior  gabsc*. 
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The  inferior  gas,  ali»o,  probiibly  contains  carbonic  oxide; 
and  the  quantity  of  oxigeu  gas^  actually  consumed,  will  be 
foundt  on  calculation,  less  than  it  ought  to  be,  if  the  car- 
bon were  not  already  combined  with  a  portion  of  oxigen. 

The  quantity  of  water,  which  was  generated  by  combust , 
tion,  was  not  determined  experimentally,  but  is  merely  es-  tlmltedr 
timated.  It  must  be  acknowledged,  thut  the  decomposition 
of  the  in  flammable  gasses  cannot  lead  to  unquebtionable 
results,  until  the  proportion  of  wnter,  produced  by  their 
combustion,  is  al«K>  accurately  ascertained «  With  the  view 
of  eflfecting  tins,  I  have  already  spent  much  time,  and  em* 
ployed  many  eontrivanceSi  none  of  which  linve  satisfactorily 
answered  the  purpose  for  which  they  vrere  intended. 

7.  There  appears  t9  be  a  considerable  difference  id  the 
ipecific  gravity  and  combustibility  of  gas  from  various  Spe- 
dmens  of  coal,  even  when  taken  at  similar  periods  of  the 
djstillatiou.  The  coal  from  Merihyr  in  South  Wales,  wbich 
bums  without  flame  or  smoke,  yields  a  gas,  which  contains,  burning  wim* 
in  an  equal  volume,  scarcely  half  as  much  combustible'*'**?*™***^ 
matter  as  the  gas  from  Wigan  cannel.     This  will  probably 

;  found  to  be  the  case  with  respect  to  all  cofl^l  of  similar 
H  ^  quality. 


Gas  from  fCfA 
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tRnEGULiRirr  or  thk  plaket  eATOftN^ 

quality,  amoug'  which  way  be  reckoned  the  Kilktniny  cdiH* 
The  most  import«mt  dilference  among  the  variclieii  of  Ibit 
minemli  roimectwi  with  their  application  as  sourcesof  Itght, 
eonsiBls  hi  the  ciuanlity  oiMilphii relied  hidroi^fij  gns,  «rhicb 
is  mixed  wiUi  their  aenf«>nti  |iroduct»;  nud  it  uuloriunatirly 
happens,  ihat  Uie  coal,  otherwise  best  udapted  to  Uiib  pur* 
pose,  yields  genemlly  the  Itirgest  prtiportioa  of  thia  ofien^ve 
pfas.  T\f€  oaly  t^ffectual  method  of  purifying  tlie  coal  !!«• 
frona  sulphuretted  hidfOMen,  ow  thi»  Uri^e  mji\c  of  mauuffic<« 
tiire*  wi)l  prcvbublv  he  fiiuiid  tn  confifi^t  in  at^itatioo  with 
quicklime  and  water,  compt»*irig  a  mixture  of  the  cousiv 
tence  of  cream,  Sim|>le  washing  with  wnter  by  no  mrtuii 
effecta  tli*^  «'0inplcte  beparfitioiu 

In  the  exptnmcuts  which  were  pisde  on  the  protfoctsof 
the  diattUation  of  coal,  I  purpos*  !y  neglect i*ii  the  araOuot 
and  analysis  of  the  condcnsibh*  fluid^^  hecauKc  they  canttot 
he  advauta^oubly  ascertained  by  the  «iame  operation  witl\ 
the  elftslic  ones.  They  mny  also  be  luuch  better  detcriniil^i 
on  the  lar^e  scale  of  raanufacturet  than  by  limited  experi- 
tneots.  l*or  the  *4ame  reason  1  was  not  aolicifous  to  mtJi-* 
6UTC  even  the  aeriform  fluids  ;  and  on  this  ^uhjectf  I  believi*, 
more  accurate  iufonnation  has  been  communicated  by  Mf< 
Murdoch*  thun  it  was  m  my  power  to  acquire. 

MaitchaUr.  May  I9,  ISOB. 
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Jccount  of  a  hew  irreguhrlt}/  lately  perceived  im  the  app9*\ 
rent  Figure  of  the  PUuict  Saturn.  Bt/  William  Hftf-] 
CHEL,  LL,  D.  /'.  i?.  V. 

Sinfular figure    J   HE  singular  figure  of  Saturn*  of  which  1  have  giV'ca  1 

account  in  two  piipmnf,  has  continued,  for  several  reasoalil 
to  claim  my  atteotiun.     When  I  mm  the  uacommon  flatteo' 

♦  Philo*.  Tmi».  for  1803,  p.  159. 
t  5«« our  ZcnsMfyt^t  XI1I|  p.  4. 


fif  Saturn. 
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ifig  of  the  polar  reo^rans  of  this  ptauet  in  tbe  40*rttt  Idea- 
cope,  I  nscMbeti  It  tcj  the  attractive  matter  in  thv  riiig^,  and 
of  its  tetidency  to  protkice  such  tin  eiltct  we  can  imve  no 
doubt;    but  as  ariothir  circum^tuTice,  wbich  was  ulso  im>- Not  wbofljr 
ticed,  naiQety,  an  apparent  small  fiattening  of  the  equato--  f^j'^jjfjjljl^i^j 
rial  parte,  cannot  be  eNplutoed   on  iKe  same  principks,   loftheriof, 
wi-ihed  to  ascert\»in  what  physic»l  cause  migfit  be  a^i^t^ed 
fbrthis  effect,  and  with  u  view  to  an  ifiireiti[jtttioD  of  thi« 
point,  1  have  contiiiued  my  observations.  The  position  of  the 
ring,  at  tlie  luMt  appearance  of  the  planet,  however,  proved 
lo  be  qmte  uufujLiurable  fot  the  Inttuded  purpose;  fur  the 
fiery  parts,  which  1  wa^  desirous  of  inspecting,  were  covered 
by  the  passage  of  the  ting  over  the  disk  of  the  planet  iu 
front,  or  were  projected  on  the  nng,  where  it  patt&ed  behind 
the  body. 

lo  my  attempts  to  pursue  this  object,  1  perceived  a  new  Recent  chai^ii 
irrej^ilarity  in  the  Saturiiian  ^gurHf  which,  1  am  perfectly  as-  '"'^^ii^^f'' 
!»ared,  had  no  exittence  the  laht  time  I  exumined  the  planet, 
f  nd  the  following  observations  contain  ao  account  of  it* 

Ottservations, 


June  iG,  1907-     The  two  polar  regions  of  Sutuni  are  at  The  two  pot€ 
I^Teseut  of  a  very  diflferent  S4ppareftt  ^iiape.     The  northern  ^^^^'  i 

re*»ion8,  us  in  fornier  observaticms,  are  flattened;  but  the 
couthern  are  more  curved  or  biiljjcd  outwards. 

I  ahked  my  son  John  Htrschel,  who  after  me  looked  at 

Saturn  while  I  was  wvitiug  down  the  above  obbcrvation,  if  he 

|>erc^ved,  that  there  was  a  dinercnce  in  tlie  curvature  of  tht 

north  oud  south  pole;  and  if  he  did,  to  mark  on  a  slate  how 

it  appeared  to  him.     When  I  examined  the  slate,   I  found 

that  lie   had  exactly  delineated  the  appeamnce  i   have  de- 

•«rilj«d. 

'       In  a  letter  to  a  ver^^  intelligent  astronomical  friend*,  who 

,  lias  one  of  my  7- feet  reflectors,  I  requested   the  favour  of 

^IlliD  to  estamine  both  the  polar  regions  of  Sat  urn,  and  to  let 


r 


%  S«e  Phil.  Trans,  for  19U5,  p.  276  ,  or  Jon  ma],  vol.  xiti,  p,  g. 
#  pr,  Wition  of  HampfttwKi,  late  ProffSior  of  Asuronomy  u  Glasgow. 


me 


Tmft««irtASiTT  or  m  plaitst  tAnui, 

me  koow  whelher  be  could  perceive  any  diiference  in  thc»p» 
pearanee  of  their  curvature;  iu  au«wer  to  which  I  receivedi 
the  t3d  af  Juue,  a  letter  enclosing  a  driiwing,  in  which  alio 
the  southern  regions  were  marked  as  more  protuberant,  with 
a  greater  falling  off  ciose  to  the  irregularity.  My  fricDci, 
with  his  usual  precautiou,  called  this  an  illu^^ion;  and  it  will 
be  seen  by  and  by,  that  we  shall  have  no  occasion  to  ascribe 
this  irregularity  to  a  real  want  of  due  proportion^  or  settled 
figure  of  the  polar  regions  of  Saturn* 

June  22,  9h  24\     1  fsee  the  same  curved  appoirance  «t 
the  south  pole  of  Saturn,  which  was  observed  the  l6th. 

June  24.  The  air  is  very  clear,  and  all  the  most  critical 
phenomena  are  very  distinctly  to  be  seen;  the  shadow  of 
the  ring  towards  the  $outh  upon  the  planet;  the  shadow  of 
the  body  towards  the  north-following  ti^ide  upon  the  ring; 
the  belts  upon  the  body ;  the  division  of  the  two  rings;  and 
with  the  same  disitinctne&s,  I  also  see  the  protuberance  of 
the  south  pole* 
KoeiHistortion  My  seeing  thfs  appearance^  at  present,  is  a  proof,  that  it 
culTi-*»potTii'^  ^*  ^^^  ^  physical  irregularity  or  distortion  of  only  some  par* 
the  fvobr  re-  ticukr  spot  on  the  polar  regions;  for,  in  that  case,  it  coald 
*''*"^*  not  have  been  seen  this  evening,  as  from  the  rotation  of  the 

I        ^  planet  on  its  axis,  which  is  loh  l6'f  the  space  of  th a  polar 

[  circle  which  is  now  exposed  to  our  view  must  have  beoi 

^^         •  very  different  from  what  1  saw  the  l6th  and  22d* 

^^P  Many  observations  were  made  aflerward,  winch  all  confino 

*  the  reality  of  this  appearance. 

It  ti  proTmblj^  It  is  SO  natural  for  us  to  reflect  upon  the  cause  of  a  new 
an  liimicm,  phenomenon,  that  I  cannot  forbear  giving  an  opinion  on  thii 
subject.  To  suppose  a  real  change  in  the  whole  sooe  of  the 
planet,  cannot  be  probable;  it  seems  therefore,  that  this  ap- 
pearance must  be,  as  my  friend  calls  it,  an  illusion.  But 
since  the  reality  of  this  illusion,  if  I  may  use  the  expresiioaf 
has  been  ascertained  by  observation,  it  is  certain,  that  there 
I  must  l>e  tome  extrinsic  cause  for  its  appearance;  aodibo 

*  that  the  tsanip  cause  must  not  act  upon  the  northern  hemis- 
phere.    Now  the  only  difference  in  the  circumstances  under 

k  which  the  two  polar  regions  of  Saturn  were  leeo  in  the  for^ 

gorof 
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f^ing  observations  i:^  the  Bituation  of  its  ring,  whicli  pastes 

before  the  pbiiet  at  tlie  sotith,   but  h*:hHid  at  thi?  north. 

The  ravs  of  ViaUt  therefore,  w  hu'h  tome  to  the  eve  from  the  o'^'"?  «<>  i^« 

'  II  1  i?    I         .    *  '  1  u      posit'mi  of  the 

▼cry  s^inall  remamiut^  soutlierii  zone  ot  ihe  taturiuim  gJot»e,  ,^^j,  b*tw«*n 

pass  at  no  ereat  tli stance  by  the  edi^t  of  the  rin;^,  while  those  ^«  tyc  *nil 
from  the  north  traverse  a  sj>nce  clear  of  every  oliject  that 
might  disturb  their  courie*  If  therefore  we  are  in  the  ri^ht 
to  ascribe  the  observed  illusion  to  mi  approximate  inter po* 
sition  of  the  nng,  we  have,  iti  the  cua^  niider  cousideralion, 
ouly  t%^'o  known  cuuses,  that  e;iu  (oodify  light  bO  iis  to  torn 
It  out  of  Its  course,  which  arc  inflection  und  refraction. 
The  insafficieucy  of  the  first  to  nccount  for  the  UAiug  up 
of  the  protuUenint  «tna1t  segmciU  of  tlie  southern  regions 
will  not  require  a  proof.  The  etfectg  of  refniction  on  the 
contrary  are  known  to  be  very  considerable.  Lei  us  there- 
fore examine  a  few  of  the  particulars  of  the  case.  The 
^iv>iteit  elevTiition  of  the  visible  segment  above  the  ung  did 
DOt  amount  to  more  than  one  second  and  three  or  four 
tenths*     TheD  aupposing  the  rin^,  ihe  ed^^c  of  which  is  pro-  thf  nn|i;hiTm^ 

littbly  of  an  eHiptical  tiirure,  to  huvo  a  nurroundinif  atmos-  ?"  *"^'  M'';<^«"e 

t  .1  1*     1  1        I*    I  i.  by  wln«h  the 

phere,  it  will  mobl  Itkcly  partake  ot  the  tame  foruij  ann  the  ray*  of  \itht 

ray»  which  pass  over  its  cd^e  will  utidergo  a  double  refrac-  af*  fcfrtcied. 

ti»ti :  the  tirst  on  tiifir  entrance  into  this  atmosphere,  and 

the  second  at  their  leaving  it,  and  these  refractions  leetn  to 

be  sufficient  to  produce  the  observed  elevation.     For  should 

they  ruisiC  the  protuberant  appearance  only  half  a  Becond, 

or  even  less,  the  segment  could  no  longer  range  with  the 

re*t  of  tlie  glube  of  Saturn,  but  must  assume  the  appear- 

juice  of  a  dilferent  curvature  or  bulge  outwards* 

The  refractive  power  of  aa  atmosphere  of  the  ring  has  The  refracii^ 
beeo  mentioned  in  a  former  paper*,  when  the  smallest  satel-  P"*^^  ^^  *!''« 
ht«  of  Saturn  were  «een  sufi  it  were  bisected  by  the  narrow  re^^^howiu  ' 
liimiDOtis  lines  uTider  which   form  the  ring  appeared  when 
the  Earth  was  nearly  in  the  plane  of  it;  and  the  phenome- 
non, of  wliich  the  purtirulars  have  now  been  descnbed,  ap- 
]>e«jii  to  be  a  second  instance  in  support  of  the  former. 


•  Sm  PiiU,  Taas,  for  1790,  pa^  7. 
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IV, 


Hpdravlh  hwesli^aticmst  nthitfvient  to  tin  ini^tieJ  Ooe* 
nian  Lecture  an  the  Motion  of  the  Blood*  By  TiioMit 
YouNOp  M.  D.  For.  Sec.  H,S\ 

I,      0/  the  Friction  cn4  Discharge  of  I^uitU  running  m 
PipeSt  and  of  the  Velocity  of  Riverf, 


M'»tton  of  JCjLAVING  lutfcly  fixed  on  the  flrRCUs^ion  of  the  nature  of 
2l««toic  ^  inflamraatioo,  for  the  subject  of  an  academical  excrci»e,  \ 
tubal.  found  it  necessary  to  examioe  attentively  the  mechunir&l 

pnociples  of  the  circulation  of  the  Wood,  and  to  in  rest  t^afc 
minulely  and  comprehensiTely  the  motion  of  fluids*  in  pipes, 
as  affected  by  friction »  the  resistance  occasioned  by  fle^eurff 
the  laws  of  the  propa;^atinn  of  an  impulse  thronjjh  the  fluid 
contained  in  an  elastic  tube,  the  magnitude  of  a  pnl«atioa 
in  different  parts  of  a  conical  vessel,  and  the  effect  of  a  con- 
traction advancing  progressively  through  the  leng;th  of  a 
gtiren  can  ah  The  physiological  application  of  the  results 
of  these  inquiries  T  shall  have  the  honour  of  iaying  before 
the  Royal  Society  at  a  future  time;  but  I  have  thought  it 
advisable  to  communicate,  in  a  separate  paper,  ^uch  conclu- 
sions, as  may  be  interesting  to  some  persons^  i^ho  do  not 
concern  themselves  with  disquisitions  of  a  physiological  m** 
ture;  and  1  imagine  it  may  be  as  agreeable  to  the  Society, 
that  they  should  be  subraitted  at  preiient  to  their  conE;id€m* 
tion,  U9  that th«*y  should  be  withheld  until  the  time  npjioiQt* 
ed  for  the  delivery  of  the  Croouian  Lecture. 
B«%«ti'^  ctl-  It  has  been  obeerved  by  the  late  Professor  Robison,  thttt 
culations  agree  ^1,^  tomparijion  of  the  Chevalier  Dubuat's  calculaliocit  with 
ncnL*^^"  hi»  experiments  is  in  all  respects  extremely  satisfactory; 
that  it  exhibits  a  beautiful  «f>ecimeii  of  the  meani  of  c»- 
pressiog  the  general  result  of  an  extensive  ^eric^  of  obser- 
vations ill  an  analytical  formula,  and  that  it  does  honour  to 
the  penetration,  skill,  and  address  of  Mr.  Dubiiat,  and  of 
•  rbilo€.  Traas.  for  t808^  p.  164, 

Mr, 


RTDHAITLIC  IKVMTIDATroWS,  JOJ 

Mr.  de  St.  Honor^,  who  assisted  him  in  the  construction  tof 
his  expresfeions.  lam  by  no  means  disposed  to  dissent  from 
this  encomiam ;  and  I  ag^ree  with  Professor  Robisooy  and 
with  all  other  late  autliO'  s  on  hydraulics,  in  applauding  the 
uniisiiaUy  accurate  coincidence  between  these  theorems  and' 

the  experiments  from  which  they  were  dednced.     But  I  The  form  of 

.     •  »         ,  »      «..  -  1.  •  1     X         the  exprcMions 

have  already  taken  the  bberty  of  remarking,  m  roy  lecture  not  very  coo- 
on  the  history  of  hydraulics,  that  the  form  of  these  expres-  lenient  for 

•    t  '     J.  r  *•  -i.       •   1.4.  P*^acUce. 

sions  18  by  no  means  so  convenient  for  practice  as  it  might 

have  been  rendered :  and  they  are  also  liable  to  still  greater 
objections  in  particular  cases,  since,  when  the  pipe  is  either 
extremely, narrow,  or  extremely  long,  they  become  coni- jn  some  cases 
pletely  erroneous:  for  notwithstanding  Mr.  Dubuat  seen^s  ^"^"^p^*****-*  ^ 
to  be  of  opinion,  that  a  caual  may  have  a  finite  inclination, 
and  yet  the  water  contained  in  it  may  remain  perfectly  at 
rest,  and  that  no  force  can  be  sufficient,  to  make  water  flow 
in  any  finite  quantity  through  a  tube  less  than  one  twentj'- 
lifth  of  an  inch  in  diameter;  it  can  scarcely  require  an  ar«- 
guroent  to  show,  that  he  is  mistaken  in  both  these  respects. 
It  was  therefore  necessary  for  my  purpose  to  substitute,  for 
the  formulse  of  Mr.  Dubuat,  others  of  a  totally  different 
nature;  and  I  could  follow  Dubuat  in  nbthing  but  in  his 
general  mode  of  considering  a  part  of  the  pressure,  or  of 
the  height  of  a  given  reservoir,  as  employed  in  overcoming 
the  friction  of  the  pipe  through  which  the  water  flows  out  of 
it;  a  principle,  which,  if  not  of  his  original  invention,  was 
certainly  first  reduced  by  hiin  into  a  practical  form.  By^ '''^'"'ul*  dis- 
comparing  the  experiments,  which  he  has  collected,  with  haj^advantoM 
some  of  Gerstner,  and  some  of  my  own,  I  have  ultimately  overDnbuat\. 
dissevered  a  formula,  which  appears  to  agree  fully  as  well 
as  Dabuat's  with  the  experiments  from  which  his  rules  were 
4educed,  which  accords  better  with  Gerstner*8  experiments, 
which  extends  to  all  the  extreme  cases  with  equal  accuracy, 
which  aeems  to  represent  more  simply  the  actual  operation 
of  the  forces  concerned,  and  which  is  direct  in  its  appli- 
cation to  practice,  without  the  necessity  of  any  successive 
approximations, 

I  began  by  examining  the  velocities  of  the  water  dis-  Veloddei  of 
o)iajrged  through  pipes  of  a  given  diameter  with  different  water discharj- 

dcgrees 
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degree*  of  pressure ;  and  I  found,  that  the  friction  row 
not  be  represented  by  any  single  power  of  the  Telocity,  al- 
though it  frequently  approached  to  the  proportion  of  that 
power,  of  which  the  exponent  h  l*S;  hut  th«t  it  ap 
to  consist  of  two  parts,  the  one  raryin^  j»iniply  as  the  t< 
city,  the  other  as  its  ^uare»  The  pro|>ortion  of  thet»e  parti 
to  each  other  mtnit  liowever  he  considered  as  diflferent  jo* 
pipaa  of  different  diameteri,  the  first  part  bcini^  leas  pcrcej>- 
tible  in  Yt\y  large  pipes,  or  ia  rivcn^,  but  becomitig  jiTeattf 
than  the  second  iu  very  minute  tubes;  while  the  Aecood  al%o 
becomes  greater  for  each  given  portion  of  the  internal  rut* 
face  of  the  pipe,  as  the  diameter  )«  diminished* 

If  vfe  expre&$,  in  the  first  place,  all  the  measures  ia 
French  inches,  callinj^  the  heiv>ht  employed  Ht  ovenxmimi; 
the  friction  /,  the  velocity  m  a  seconds,  the  diameter  of  the 

pipe  </,  and  its  length  /,  we  may  make  f^zu  -^v*  +  2  '^T'' 

for  it  is  obvious,  that  the  friction  must  be  directly  as  tjie 

length  of  the  pipe;  and  since  iLc  pressure  is  pro{»ortional 

to  the  area  of  the  section,  uikI  ilie  surface  producing  the 

friction  to  its  circumference  or  diameter,  the  relative  mag-^ 

nitude  of  the  friction  mu^talso  be  inversely  as  the  diameier^ 

or  nearly  »o,  as  Dubuat  has  justly  observed.     We  shall 

Z'  75        1440  1S0\' 

findthat  amustbe-OOOOyOl  I  430  +  —  —  j-- TT-h 

^  a       d^iZ      a-f-j/ 

(mOdd  I     /  12       .gvx 

dlTT^o^^dV^'^-^^^Ii))' 

Hence  it  is  easy  to  calculate  the  velocity  for  any  given  pipe 

or  river*  and  i^ith  any  given  head  of  water.     For  the  height  i 

^  required  for  producin^j  the  velocity,  independently  of  fnt>  i 

•  tion,  is,  according  to  Dnbuat,^jr^,  or  rather,  as  it  appear* 

from  almost  all  the  experiments  which  1  liave  compared, 

~;  and  the  whole  height  h  is  therefore  equal  to/>  nji 

(nl        IX  2c/  1 
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f^-y-^t*  +  2nJ  ^  hh,  whence  c  i=  •  (44  +  r*)  —  e. 

rder  to  adapt  iiiu   formula  to  t tie  casie  of  rivert,  we  intiwen, 

d  d    k 

muke  /  infinite;  theu  b  becomeB  —7  and  bk  zz  'T*'p 

J  s  being  the  sine  of  the  inrVmation,  and  d  four  times 

f 

y  Jraulic  meaii  depth ;  and  since  e  ia  here  zz  ~,  v  — 

(/*  4-  f  0  '^  <?        ^  , 

,  %tm  m  most  nvers,  v  becomes  nearly  */ 

10  ds). 

order  to  show  the  agreement  of  these  formula?  with  Various  «rp«. 
esult  of  observation,  I  have  extracted,  as  indiscrimi-  ™^^  whh"tlit 
y  and  irapaJlially  as  posbible,  forty  of  the  experiments  formula* 
;  and  collected  by  Dubuat;  I  have  added  to  these  some 
erstnerV,  with  a  few  of  my  own  ;  and  I  have  compared 
esuUs  of  these  experiments  with  Dubuat'^  calcublion«, 
ifith  my  own  formnlre,  in  separate  columns*     There  are 
f  Dubuat*3  experiments,  which  he  haw  rejected  as  irre- 
\  apparently  wit  hoot  any  very  sufficient  reason,  since 
IS  accidentally  mentioned,  that  some  of  them  were  made 
great  care :  1  have  therefore  calculated  the  velocitiei 
lese  experiments  in  both  ways,  and  compared  the  re* 
in  a  separate  table. 
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appears  from  this  fjomparlson,  tliat  in  tlie  furty  cxperi-  Accuracf  oC 
s  extracted  fioiii  the  culiection,  which  served  us  a  basis  ^^^^^"^^  f-^f' 
lubuat*8  calculations,  the  mean  erroiirof  his  form nl a  pared. 
of  the  whole  velocity,  and  that  of  mine  Vy  only;  hut 
r  omit  the  four  experiraentsSt  in  which  the  superficial 
ity  only  of  a  river  was  observed,  and  in  which  I  hare 
ilated  the  mean  velocity  by  DubuaVs  rules,  the  mean 
If  of  the  remaining  36  i»  Vr*  according  to  my  tijode  of 
ilation»und  Vy  according  to  Mr.  Ditbuat'ii;  so  that  on 
vhdle,  the  accaracy  of  the  two  formulae  may  be  con- 
ed m%  precisely  equal  wilh  respect  to  these  experiments. 

In 


tl9  ttrcuAiyttc  nm^rteATTCFiti* 

In  rtte  m  c^cperiirentu  wbteh  Dubuat  has  wholly  rt^tctti* 
tlie  mean  err<»ur  of  his  faniiiila  is  about  yt>  ^^^  that  oF 
mine  ^  In  fifteen  of  Ger^tner's  expenments,  the  medii 
errour  of  Dubuat's  ruk  u  one  thirds  that  of  mine  oce 
fourth ;  and  in  the  three  experiments  which  I  made  with 
very  6i\e  tubes,  Uie  errour  of  my  own  rules  is  one  fifteeotli 
^f  the  nhoW,  while  in  a u eh  cases  Dubuat's  formula  rom- 
pletety  Bi'tL  1  have  determined  the  mean  errour  bv  addin^^ 
together  the  togarithnilc  ratios  of  all  the  resnltsi,  and  divid- 
iu|;  the  sum  by  the  number  of  ei|>eriment&*  It  would  bt 
useless  to  seek  for  a  much  greater  degree  of  iicciiracf  *  uc- 
lesa  it  were  probable,  that  the  errours  of  the  expenmfiit* 
themselves  were  less  than  thoise  of  the  calculations ;  but  if 
a  sufficient  number  of  eictremely  accurate  and  frequeatly 
i|f|>eated  experiments  could  be  obtained,  it  would  be  rer; 
posiiibley  to  adapt  my  fortpula  !»tiH  more  correctly  to  tlielr 
results. 

In  order  to  facilitate  the  computation^  I  bare  made  a  tt* 
ble  of  the  cveBicients  a  and  c  for  the  different  values  of  A 
all  the  measures  being  still  expressed  in  French  inches* 


Tahle  of  Coefficients  for  French  Incites. 


d 

a 

.,'x 

d 

'/k 

c 

d 

n 

c 

OU 

430 

iioo 

15 

370 

427 

'7 

249 

127« 

5U0 

4^i7 

943 

10 

354 

414 

•ti 

1    248  ! 

ns4 

400 

4^(i 

94t} 

9 

350 

421 

5 

245) 

15-i 

300 

423 

y50 

8 

3.15 

1  433 

4 

257 

1717 

200 

4:il 

1151 

7 

'  340 

440 

h 

2m 

I8i»5 

100 

410 

9'^:^ 

6 

3J5 

4<>2 

•3 

1    279 

••'-- 

90 

415 

yii 

5 

343 

51-2 

i 

303 

60 

413 

8^ 

4 

319 

540 

*t2 

349 

70 

410 

87^2 

3 

305 

617 

i 

402 

m\ 

40tt  1 

840 

2*5 

2il6 

t>rt7 

'   -15 

440 

3'»jr* 

50 

40*J 

792 

2 

28S 

751 

4 

458 

3110 

4(* 

400 

719 

15 

^75 

8(jb   ' 

i 

518 

3405 

30, 

393 

6lB 

1 

^259 

lOO'J 

i 

^S9 

3$!^ 

!a£5 

387 

500 

'9 

^55 

1123 

'I 

6a6 

398J 

2i* 

380 

40  2 

*H 

^52 

1193 

ilTD&AtrtlC   IKVEStiaATIOVS.  II  V 

For  cfxsiBpte,  in  the  last  experimeut,  where  d  n  1, 1 4^  ^^"i^ffi-^** 

«  .  •  •  *  cienii. 

tod  h  97-1,  w«  have  a  =  -0000259,  h  =  a/ .  ^  ^  .Qoisg  = 

516,  <  =  -OOOloea,  f  =  M :  d  =  -22,  and  »  =  -/  (bh  +  c*) 

—  e=:  118*46,  which  agrees  with  the  experiment  within  yj^ 

of  the  whole.     I  bad  at  first  employed  for  a  the  formula 

430  57         1 

r-j— j-jTj  +  "T  +  gjj»  hut  1  found,  that  the  value,  thug 

detemrioed,  became  too  great  when  d  was  about  20,  and  too 
somII  in  tome  other  cases.  Coulomb's  experiments  on  the 
lirictioii  of  flnidt,  made  by  means  of  the  torsion  of  wires, 
pre  sboot  *00014  for  the  value  of  c,  which  agrees  as  nearly 
with  thit  table,  as  any  constant  number  could  be  expected 
to  do.  I  have  however  reason  to  think,  from  some  experi- 
mentt  commnnicated  to  me  by  Mr.  Robertson  Buchanan, 
that  the  value  of  a,  for  pipes  about  half  an  inch  in  diame- 
ter, it  tomewhac  too  small;  my  mode  of  calculation,  as 
well  at  Doboat*t,  giving  too  great  a  velocity  in  such  cases^ 

If  any  pcrtoo  thould  be  desirous  of  making  use  of  Etu-  Assistants  f 
haat*t  formala,  it  would  still  be  a  great  convenience  to  be-  ^!J^**'*  ^'' 
gin  by  determining  v  according  to  tliis  method;  then,  tak- 
ing *  ==  k^^v^'ATi*  ^^  "^*«^>  ^  Langsdorf  makes  it,  6  =: 
JUryTsi*  *®  proceed  in  calculating  v  by  the  formula  v 

=  146'5(^J— 2)  .  (^&_H.L.V(&-H-6)— 0*^^)' 
since  tbit  determination  of  b  will,  in  general,  be  far  more 

acoirfte  tbgn  the  simple  expression  b  zz  — jj ^  and  the 

continoed  Tepetition  of  the  calculation,  with  approximate 
valoet  of  e,  may  thos  be  avoided.  Sometimes,  indeed,  the 
'Valntt  of  9  fonnd  by  this  repetition  will  constitute  a  diverg- 
ing inttead  of  a  converging  teries,  and  in  such  cases,  we 
can  only  employ  a  conjectural  value  of  v,  intermediate  be- 
twettf  the  two  preceding  ones. 
Having  tnQciently  examined  the  accuracy  of  my  for-  The  formuk 

•auiln*  I  thall  now  reduce  it  into  English  inchet,  and  shall  reduced  to 

J  ,  English  xsei* 
r  add  suj^. 


Ilf  UT1»Eil trite   IHlTE^TieATfO^t. 

add  a  tecond  table  of  the  toeffictiffilB^  for  aseUting  }he  eil* 

eulation.     In  thift  case,  a  becomes  -OODOQDl  (415  ^'J*^ 

1440  >^<>      \  /<    900d'</  1 

(1085  +  -^  +  -^^  -J,  and  b  -  ^,^^^77.  '*«>^ 

-j-,  and  B  «  v'  (AA  +  e*)  — ^,  or  z:  v^  V^^  +  W  ""ii^ 

as  before;  and  tn  either  ea^e  the  superficial  irrl<Krit/  of  irh 
%ef  may  be  found,  very  nt%irly,  by  arlding  to  thr  melius  '%tW\ 
city  r  its  sqnare  root,  and  the  velocity  at  the  bottom  1 
subtracting  it. 
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II*     O/"  f A^  Resistance  Qccanofned  by  Flej^nre  in  Pipts  or  1 

vers, 

Mr.  Dubtisit  h:i5  made  some  experimentt  on  the  cftect  \ 

pcrinvenrs  oa    *^^  flexure  of  tt  pipe  in  rptarding  the  motion  of  the  wit( 
rfi^ct  of  flexure  flowing  through  it;  but  they  do  not  appear  to  be  by 


meant  sufficient  t«  authorise  the  conclusionsy  which  he  has 
dravrn  from  them.     He  directs  the  squares  of  the  sines  of  His  rule 
the  angles  of  flexure  to  be  collected  into  one  suoi,  which, 
being  multiplied  by  a  certain  constant  coefficient,  and  by 
the  square  of  the  velocity,  is  to  show  the  height  required  for 

orercomin^  the  resistance.     It  is,  howevfer,  easy  to  see,  that  ^^^^^"^^^J^ 

I  1  1      n      1  ..  1  •  •       erroneoui. 

such  a  rule  must  be  funaamentally  erroneotis,  and  its  coin- 
cidence with  some  experiments  merely  accidental,  since  the 
results  afforded  by  it  must  vary  according  to  the  method  of 
stating  the  problem,  whi(^h  is  entirely  arbitrary.  Thus  it 
depended  only  on  Mr.  Dubuat  to  consider  a  pipe  bent  to  an 
angle  of  144"  as  consisting  of  a  single  flexure,  as  composed 
of  two  flexures  of  7.i°  each,  or  of  a  much  greater  number 
of  smaller  flexures;  although  the  result  of  the  experiment 
would  only  agree  with  the  arbitrary  division  into  two  parts, 
which  he  has  adopted.  This  difEculty  is  attached  to  every 
mode  of  computing  the  effect  either  from  the  squares  of  the 
sines  of  from  the  sines  themselves;  and  the  Only  way  of 
avoiding  it  is  to  attend  merely  to  the  angle  of  flexure  as 
expressed  in  degrees.  It  is  natural  to  suppose,  that  the  ef-  A  <JiffeTent 
feet  of  the  curvature  must  increase,  as  the  curvature  itself  ^^«<'''v- 
increates,  and  that  the  retardation  must  be  inversely  pro^ 
portioaal  to  the  radius  of  curvature,  or  very  nearly  so  ;  and  Sufficiently 
this  supposition  is  sufficiently  confirmed  by  the  experiments  ex^rimeirt>r 
which  Mr.  Dubuat  has  employed  in  support  of  a  theory  so 
different.  It  might  be  expected,  that  an  equal  curvature 
would  create  a  greater  resistance  in  a  larger  pipe  than  in  a 
smaller,  since  the  inequality  in  the  motions  of  the  different 
parts  of  the  fluid  is  greater ;  but  this  circumstance  does  not 
seem  to  have  influenced  the  results  of  the  experin^ents  made 
with  pipes  of  an  inch  and  of  two  inches  diameter :  there 
must  also  be  some  deviation  from  the  general  law  in  cases  of 
very  small  pipes  having  a  great  curvature,  but  this  devia* 
tioD  cannot  be  determined  without  farther  experiments.  Of 
the  25  which  Dubuat  h^  made,  he  has  rejected  10  as  irre* 
gular,  because  they  do  not  agree  with  his  theory :  indeed  4 
of  them,  which  were  made  with  a  much  shorter  pipe  than 
the  rest,  differ  so  manifestly  from  them,  that  they  cannot  be 
reconciled :  but  5  others  agree  sufficiently,  as  well  as  all  the 
rest,  with  the  theory  which  I  have  here  proposed,  supposing 
Vol.  XXII.— Feb,  I809.  I  the 
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^ 


th^  T^iftmnre  to  br  as  the  an^iilmr  flexore,  and  to  lACTfSiP 
bciide»  almost  in  the  ^me  prtppoitian  mm  the  radiat  of  cof 
fatar<e  ditnitit^het,  but  more  nearly  mb  that  pomcr  of  the  ra- 
dios of  which  the  indea  b  {*  Thii«  if  ^  be  the  nvmber  of 
degrees  vtibtended  at  the  centre  of  flexure^  and  q  the  radiai 
of  curvature  of  the  axit  of  the  pipe  in   Freoch  iacbe%  we 

shall  have  r  iz  — ^  —  ^  nearly,  or,  more  accuratetr*  r  z 
^000007  J'      ' 

'^'^  ^  .    Tliete  catcuUtioos  are  compared  aith  tk 
f 
whole  of  Dabuat*s  experiments  in  the  following  table* 

Tahle  of  Experimenn  on  the  Resfstance  ocean &nedhjfFkiuTf 
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td  the  last  three  experiiuenlst,  the  diaraeter  of  the  pipe  Remarki. 
ivas  two  inches.  The  radms  of  curvature  is  not  ascertained 
within  the  tenth  of  an  inch,  aa  I>ubiial  hab  not  mentioned 
the  thickne*.s  of  the  pipes.  The  mean  erroor  of  his  formula 
in  fifteen  expenmeiitb,  and  of  mine  in  twenty,  U  jV  ©^  ^he 
tvhiile. 


III.     Of  ike  Propagathn  of  era  Fmpuhe  through  an  Elastic 

Tube. 

The  same  reasoning,  that  ii  employed  for  detennimn^  Pr'^raFation  of 
the  velority  of  un  impuL^e,  transraiiud  throni^h  un  ^l^^fi^' ihrourh an 
solid  or  Jluid  body,  is  also  £ipplicable  to  the  case  of  an  in*-  el4u;ic  iitbs, 
comprehiiible  fliud  contained  in  an  elastic  pipe;  the  magni- 
tude of  the  modulus  being  properly  determined,  according 
to  the  excess  of  pressure  which  any  additional  tension  "of  the 
pipe  i«  capable  of  producing:  its  height  being  sucht   as  to 
produce  a  tension,  which  is  to  any  small  increase  of  tension 
produced  by  the  approach  of  two  sections  of  the  Suid  in  the 
pipe,  as  their  distance  to  its  decrement:  for  in  this  case  the 
forces  concerned  are   precisely  similar  to  those,  which  are 
employed  in  tlie  transmission  of  an  impulse  through  a  co- 
lumn of  air  enclosed  in  a  tube,  or  through  an  elastic  solid. 
If  the  nature  of  the  pipe  be  &uch»  that  its  elastic  force  va-  Propojitkuij* 
ries  as  the  excess  of  its  circumference  or  diameter  above  the 
natural   extent,   which  is  nearly  the  usual   constitution   of 
elastic  bodies,  it  may  be  lihown,  that  there  i^  a  certain  finite 
height  which  will  cause  an  infinite  extension,  and  that  the 
height  of  the  modulus  of  elasticity,  for  each  point,  is  ccj^ual 
to  half  itt»  height  above  the  base  of  this  imaginary  column ; 
which   may  therefore  be  called  with  propriety  the  modular 
column  of  the  pipe  :  consequently  the  velocity  of  an  im* 
|iulse  will  be  at  every  point  equal  to  half  of  that  which  ia 
due  to  the  height  of  the  point  above  the  base;  and  the  velo- 
city of  an  impulse  ascending  through  the  pipe  being  every 
'Where  half  as  great  a^  that  of  a  body  falling  through  the 
C!orresponding  point  in  the  modular  column,  the  whole  time 
of  ascent  will  be  precisely  twice  as  great  as  that  of  the  de- 
scent of  the  falling  body ;  and  in  the  same  mauner  if  tlie 
pipe  be  inclined^  the  motion  of  the  impulse  may  be  com- 
f  I  2  pared 


Il5  nttniAtTtic  iKVEstmAtro!?*. 

pared  witli  lljat  of  a  body  desceoding  or  sscendtng  freely 
along  an  inclined  plane, 
Oemocutaiion,  These  propositions  may  be  tlms  demonstrated :  Tet  o  V 
tbe  diameter  of  tbe  pipe  in  its  most  natcrrsrl  state,  and  let 
this  diameter  be  increased  to  5  by  the  pressure  of  the  etv 
lumn  e,  the  tube  being  so  conartitotetl,  that  tbe  tension  roay 
vary  as  the  force.  Then  the  relative  force  of  tbe  column  c 
is  represented  by  hr,  since  its  efficacy  increases,  accordiog 
to  tbe  laws  of  hydrostatics,  iu  the  ratrn  of  the  diameter  of 
the  tabe;  and  tbi^  force  must  be  et^ual,  in  a  stnle  of  eqoiH- 
brium,  to  the  tension  arising  from  the  change  from  a  to  It 
that  is,  to  ^— tf,-  consequently,  the  height  c  varies  jlj 
h—a 


I  and  if  the  tube  be  enlarj^d  to  any  rTmmeter  x,  tli« 
corresponding  pressure  required  to  di^^tend  it  irill  be  ex* 
pressed  by  a  height  of  the  column  equal  to  f  l  *^-  Vj — 


h—a 


X — a 


iince 


:  f  1  —  — ^  r— -  •     ^^ow  if  the  dia 


h  X 

meter  be  enlarged  in  such  a  degree,  that  the  length  of  acer> 

tain  portion  of  its  contents  may  be  contracted  \u  the  ratio 

1  :  l-^r,  r  being  very  »maU,  then  the  eolargcnient  will  bf 

r  H.  rjT 

in  the  ratio  1 : 1  -|-  — ,  that  is,  a-'  will  be  ■ —  i  but  the  iikW* 


ax       be 


•  which  wifi 


ment  of  tbe  force,  or  of  the  height,  is 

become  —  .  ■/-— .     Now  in  a  tube  filled  with  an  clastic 
^jc    b — ^a 

Buid«  the  beigtit  being  h^  th€  force  in  aimilar  ciDcunstaDce 

would  be  r  A,  and  if  we  make  A  =  -—  . ,  the  velocity 

of  the  propagation  of  an  iro pulse  will  be  the  same  in  boib 

cases,  and  wiU  be  equal  to  the  velocity  of  a  body  which  h«s 

fallen  throu^^i  tbe  height  \  A,     Supposing  x  inlinite,  thf 

height  cspable  of  producing  the  necessary  pressure  becofnes 

h  c 

,  which  may  be  called  r,  and  for  every  other  valaeo/ 

o — a  V  o 

X  this  height  is  f  1^^ — }  g^  Qtg^^-^^t  or,  since  A  becooef 
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_,  ^  —  2  /t,  so  that  A  is  always  €qunl  to  half  the  difference 


between  g  aod  the  actual  height  of  the  column  ubove  the 
given  puint,  or  to  half  the  height  ot  thjC  point  above  the  base 
of  the  cokimii* 

If  two  values  of  r,  with  their  corresponding  heights,  arc 
given,  as  b  and  x,  corresponding  to  c  and  rf,  und  it  is  re- 
quired to  find  n;  we  have  — r—  ic  :  :     ~"^  t  d,  dbx — dax 

It  X 

,  -  -  *i  ^*r  —  ehx  b 

zz  cbx^^c  QOf  and  a  :i:  — -^         -  -.   or  —  _ 

ax  —  ck  a       d  X  —  ex 

Thus  if  the  height  equivali/nt  to  tlie  teitsiion  vary  in  the 

ratio  of  any  power  m  of  the  diameter,  so  thatt  n  being  a 

h 
ymall  quantity,  x  :=^b  [l  +  n)  and  d  —  c  {I  -^  mn]^  —  :z; 


since     the 


be  (d-f  «)■  (l  +  ffl>i)  — l)       _mn  }- 

square  of  n  is  evanescent,  a«id  —  zz — ,    For  exaqaple, 

b        5 
if  HI  :r  4,  —  ~  — ^  and  if  m  =  2,  £» :  a  : :  3  :  2. 

a         4 


IV.    Of  the  Magnitude  of  a  dwcrging  Puhaihn  ui  differ tnt 

Points, 

Th€  demonstrations  of  Euler,  Lagrange,  and  Bernoulli, 
reopectiiig  the  propagation  of  sound,  have  detennined*  that 
the  velocity  of  the  actual  motion  of  the  individual  particles 
of  an  elastic  fluids  when  au  impuUe  is  transmitted  through 
a  conical  pipe>  or  diverges  sphericully  from  a  centre,  varies 
in  the  simple  inverse  ratio  of  the  di*jtance  from  the  vertex  or 
centre,  or  in  the  inverse  snbdupUcate  ratio  of  the  number 
#f  particles  affected,  as  might  naturally  be  inferred  from 
the  general  law  ol"  the  preservation  of  the  ascending  force 
or  impetus,  in  all  cuses  of  the  communication  of  motion  be- 
tween elastic  bodies,  or  the  purticlcB  of  dnids  of  any  kiud^ 
There  is  also  another  way  of  considering  the  subject,  by 
which  a  himilur  conclusion  mny  be  foriiied  respecting  waves 
diverging  from  or  converging  to  a  ceutre.    Suppose  a  straight 

wave 


M&fnitude  of 
a  diverging 
pukatiQn  9% 
differeut 
pornti. 


WsYes. 
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1  '  wave  to  be  reflected  back  wards  and  forward  t  io  sttcoestioBt 

^^^^H  by  two  vertical  siir&ces,  perpendicular  to  tbe  dirediou  of  ib 

^^^^p^  motion  ;   it  i«  evideot  ttiat  in  this  and  ifvery  other  ca^e  of 

^^P  such  reflection*,  the  pressure  again&t  the  opposite  ^iirruce» 

W^  must  be  equal,  otherwise  tbe  centre  of  iaeriia  of  the  wluile 

fiystein  of  bodies  cocicerned   would  be  dtj»p)aced  by   their 
xnutual  aclionii,  which  is  contrary  to  the  general  IuhsuI  tbe 
properties  of  the  centre  of  inertia.     Now  if,  iriitead  of  one 
of  tbe  surfaces,  we  sab«titiite  two  others,  converging  in  a 
very   acute  angle,  the   wave  will  be   elevated    higher  aod 
higher  as  it  approaches  the  angle :  and  if  its  height  be  sup- 
posed to  be  every  where  in  the  inverse  subduplicate  ratio  of 
tiie  distance  of  the   converging  surfaces,  the   magnitude  of 
the  pressure,  reduced   to  the  directiou  of  the  motion,  will 
be  precisely  ef|ntii  to  that  of  the  pressure  on  the  single  op* 
posite  surface,  which  will  not  happen  if  the  elevation  vafy 
inversely  in  the  simple  ratio  of  the  distance^  or  in  that  of 
IritCTRityofdie  ^^y  otht^r  power  than  its  sciuare  root.     This  mode  of  coosi* 
invemJymthe  <^^ring  the  subject  affords  us  therefore  an  additional  reason 
«ubdupl!«tc     for  asserting,  that  in  all  transmissions  of  impulses  through 
tc«i  aff«cscd,    *?'a^*^''  bodies*  or  through  gravitating  fluids,  the  intensity  of 
the  impulse  vanes  inversely  m  the  subduplicatc  ratio  of  tbe 
eT^tent  of  tbe  parts  aBected  at  the  same  time;  and  the  same 
reasoning  may  without  doubt  be  applied  to  tbt;  case  of  ao 
elastic  tuLt\ 
Wares  crossing      There  is  however  a  very  singular  exception,  in  tlae  case  of 
«ach  otlicr*       waves  crossing  each  other,  to  the  general  law  of  the  pre- 
servation of  ascending  force,   which   appears  to  be  almost 
sniEcient  to  set  aside  the  universal  application  of  this  kwto 
the  niotiou§  of  fluids.     It  is  confessedly  demonstrtible,  that 
each  of  two  wavea,  crossing  each  other  in  any  direciioa,  will 
preserve  its  motion  and  its  elevation  with  respect  to  the  sur- 
face of  the  fluid  affected  by  the  other  wave,  in  the  same 
manner  as  if  that  surface  were  plane;  and,  when  the  waves 
cross  each  otlier  nearly  in  the  same  direction,  both  tlic 
height  and  the  actual   velocity  of  the  particles  beiog  dou- 
bled, it  is  obvious,  that  the  ascending  force  or  impetus  t| 
also  doubled,  since  the  bulk  of  tbe  matter  concerned  is  only 
halved,  while  tbe  square  of  the  velocity  is  (Quadrupled;  wad 
sup))0Mng  tbe  doublfs  wave  to  be  stopped  by  an  obstacle,  ill 
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magDitude*  at  the  moment  of  the  greatest  elevation,  will  be 
twice  as  great  as  that  of  a  single  wave  in  similar  circom^tanr 
ces,  and  the  height,  as  well  as  ti\s  quantity  of  matter,  mil 
be  doubled,  so  that  either  the  actual  or  the  potential  height 
of  the  centre  of  gravity  of  the  fluid  seems  to  be  essentially 
altered,  whenever  such  an  interference  of  waves  takes  place. 
This  difficulty  deserves  the  attentive  consideration  of  those, 
who  shall  attempt  to  investigate  either  the  most  refined 
parts  of  hydraulics,  or  the  metaphysical  principles  of  the 
laws  of  motion. 

V#     Of  the  Effect  of  a  Contraction,  advancing  through  a 
Canah 

If  we  suppose  the  end  of  a  rectangular  horizontal  canal.  End  of  a  rec- 

partly  filled  with  water,  to  advance  with  a  given  velocity,  **"8"'*'^  x^vw 

less    than  that    with  which  a   wave   naturally    moves    on  partly  filled 

the  surface  of  the  water,  it  may  be  shown,  that  a  certain  ^^^'^.^*^I'  J^- 

^   «  •lit  '    t  p  •  1  trancing  with  a 

portion  of  the  water  will  be  earned  forwards,  with  a  surface  gWen  velocity. 

nearly  horizontal,  and  that  the  extent  of  this  (portion  will  be 
determined,  very  nearly,  by  the  difference  of  the  spaces  de- 
scribed, in  any  given  time,  by  a  wave,  moving  on  the  sur- 
face thus  elevated,  and  by  the  movable  end  of  the  canal. 
The  form  of  the  anterior  termination  of  this  elevated  por- 
tion, or  wave,  may  vary,  according  to  the  degrees  by  which 
the  motion  may  be  supposed  to  have  commenced ;  but 
whatever  this  form  may  be,  it  will  cause  an  accelerative 
force,  which  is  sufficient  to  impart  successively  to  the  portions 
of  the  fluid,  along  which  it  passes,  a  velocity  equal  to  that 
of  the  movable  end,  so  that  the  elevated  surface  of  the 
parts  in  motion  may  remain  nearly  horizontal :  and  this  pro« 
position  will  be  the  more  accurately  true,  the  smaller  the 
velocity  of  the  movable  end  may  be.  For,  calling  this  ve- 
locity t*,  the  original  depth  a,  the  incrtosed  depth  x,  and  the 
velocity  of  the  anterior  part  of  the  wave  y,  we  have,  on  the 
supposition  that  the  extent  of  the  wave  is  already  become 

ay 
considerable,  x  Zf  ^xT*  taking  the  negative  or  positive  sign 

according  t«  the  direction  of  the  motion  of  the  end ;  since 
the  quiintity  of  fluid,  which  before  occupied  m  length  ex« 

pressed 
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pressed  by  y,  now  occupies  the  length  y  +  r ;  and  patting 

av 

a-^  x-nzyzzz  ,,  —    .     The  direction  of  the  surface  of  the 
y  4.  « 

margin  of  the  wave  is  indifferent  to  the  calculation,  an^  it 
is  most  convenient  to  suppose  its  inclination  equal  to  half  a 
right  angle,  so  that  the  accelerating  force,  acting  on  any 
thin  transverse  vertical  lamina,  may  be  equal  to  its  weight: 
then  the  velocity  y  must  be  such,  that  while  the  inclined 
margin  of  the  wave  passes  by  each  lamina,  the  lamina  msy 
acquire  the  velocity  ©  by  a  force  equal  to  its  own  weight; 
consequently  the  time  of  its  passage  must  be  equal  to  that 
in  which  a  body  acquires  the  velocity  r,  in  falling  through 
a  height  6,  corresponding  to  that  velocity :  and  this  time  is 

expressed  by  — ;  but  the  space  described  by  the  margin  of 

the  wave  is  not  exactly  2,  because  the  lamina  in  question 

*  has  moved  horizontally  during  its  acceleration,  tii rough  % 

space  which  mu^it  be  equal  to  6;  the  distance  actually  der 

z  •\-  h      <ih 

scribed  will  therefore  be  r  +  6,  and  we  have  — = — ,  i 

—  y    ""  '^ 

+  6=:I^»ar+6y-5t)=lA?^T2  6y,y*Tir^ 


V 


a  »*        r* 
per  coefficient,  ©  =  m  V  6,  and  t*  =  m*6,  —^  +  ~6  —  "* 


+  I  tf.    But  when  v  is  small,  we  may  take  y  + 


9  nearly  m  v/  ■-  ,  and  a  =: 7-77—7  =  •  (2  a  6  ,  and  i 

*  m  V  Wo) 

=  a  4-  \/  (2  4  6),  while  the  height  of  a  fluid,  in  which  the 
velocity  would  bey,  is  nearly  a  ■\-  \  »y  [^ah)\  consequently, 
when  the  velocity  o  is  at  all  considerable,  y  must  be  some- 
what greater  than  the  velocity  of  a  wave  moving  on  the  sur- 
fi|ce  pf  the  elevated  fluid ;  aqd  probably  the  surface  of  the 

elevated 
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iraled  portion  will  not  in  this  case  by  perfectly  horizoiilal ; 
:  whertf  v  is  itDu1l>  t/  may  be  tukeu,  uitlioot  material  er- 


X 

V'  —  ,  or 


even  f/i  V  —  *   which   is   the    velocity 


of 


ry  smaVl   wsire*     Tlie  coefficient  m  is  here  assumed  the 

le  for  the  motion  of  a  wave,  ns  for  tlif  dbcharj^e  throuL»h 

Eperture,  and  I  have  rea^^on  from   observation  to  think 

I  estimation  sufficiently  correct. 

Supposing  now  the  movable  end  of  the  canal  to   remain  Ca^cwhercthe 

m  at  the  lower  part  as  far  as  the  hei^^ht  ^,  then  the  ex-  moving  end  t«- 

ft  of  presfture,  occasioned  by  the  elevation  before  it,  and  \^iq^^  ^ 

depresiiion  behikid,  will  cause  the  Ouid,  iui mediately  be^ 
'  the  movable  plane,  to  flow  backward h,  with  the  velocity 
ermiued  by  the  height,  which  in  the   difierence  bctiveea 

levels;  and  the  quiiutity  thus  flowing  back,  los^ellier 
h  timt  which  m  contained  in  the  movable  eleyutront  must 
equal  to  the  whole  quantity  di4i[)laced.  But  the  depres- 
n,  behind  the  movable  body,  must  vary  according  to  the 
curubtances  of  the  canal,  whether  it  be  supposicd  to  end 
ruptly  at  the  part  from  which  the  motion  be^iiis»  or  to  be 
itiiiued  backwards  without  limit:  in  the  lirist  caie,  th€  . 
vation  z  will  be  to  the  depresi»ion  aa  « to  y  —  o,  the  lenfj:tli 
the  same  portion  of  the  fluid  being  varied  inversely  in 
it  ratio';  io  the  second  ca&e,  the  proportion  will  be  as  y 
v  toy  —  v:  and  the  difference  of  the  levels  will  be  z  -f  2 


—  ^  ~j  orsecondlyz  H-  « ^  — . 


;  and  firfit,  m  s/ 


c  -\-  (y^u)  «  —  {a-^c)  v;  but,  bince  y  is  here  cooii* 
•cd  as  eqnal  to  m  y^  —  putting  V'  — ^-v^A  —  £/,  y  —  i? 
m  di  and,  calliog  a  —  c^e,  m^/—^c^mdz=^me^ 

^-  Ci^i^ -IT) ' ^-^^ ""^'  ^^^^"s  id^  + 

j^»f»  :  ^/^-  V   v^^  d*^J'  ^^^  '"  ^^^  ^^^  -manner 


fit 
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Vxri<?li«  of 
the  velocity 
%nd  open 


y  isfbuodj  for  the  t^econd  case,  equal  to  - 


eV 


s/h 


For  example,  suppose  the  height  a  2  feet,  A  =  },  c  =  I, 
and  consequently  e  ^  1,  theu  J  becomes  |,  t?  —  4,  and  y    | 
zi:  8  ;  and  in  the  first  case  z  ^  '1,  and  in  the  second  z  zz     * 
•I4l 

If  V,  the  velocity  of  the  obstacle,  were  great  io  compa* 

rif on  with  m  >/  r  t  the  velocity  of  a  wave,  and  the  spac«  c 

below  the  obstacle  were  small,  the  anterior  part  of  the  ele* 
valioii  would  advance  with  a  velocity  considerabli'  greater 
than  the  natural  velocity  of  the  wave :  but  if  the  spmce  be- 
low the  ob**tade  bore  a  considcriible  pro|*ortion  to  the  whole 
keiglit,  the  elevation  z  would  be  very  Miiall,  since  a  mode- 
rote  prefigure  would  cau^e  the  fluid  to  fluw  l^ck,  with  a  std* 
ficient  velocitVf  to  exhaust  the  tr^eatetit  part  of  the  accunio* 
Ntiou,  which  would  otherwise  take  place.  Hence  the  elr- 
vntion  must  always  be  less  than  that  which  is  determined  by 
the  equation  m  \^  z  c  :=  e  »,  and  z  is  at   most  equal  to 

(e  u  \  *      e' 
J    —  -J  6 ;  but  since  the  velocity  of  the  anterior  intr- 

gm  of  the  wave  can  never  amterially  exceed  m  \/  -,  e&pe* 

j^ 
ciully  when  z  is  smally  and  y^  —  being  in  this  case  nearly  ^ 


A  coRlraction 
moving  along 
an  elastic  pi p€ I 


_.^&,.^f_^^^=^(^^+__^ 


-l^^l  sf  {\  a) 

'^  ^  hj  which,  multiplied  by  j,  shows  the  ntmost  quAQ- 

tity  of  the  fluid  that  can  be  supposed  to  be  irurried  befort 
the  obstacle*     Supposing  ^  ^  |^  o,  tbisquautity  becomes « 

*/  "  .  -1 .  -;  and  if-  be,  for  example,  tV»  it  will  be  «* 
2      c^     4  c 

preijied  by  -^zWis  «  ^'i  while  the  whole  c^uantity  of  the  Jiiid 

left  hehitKl 

A  ftimilar  mode  of  reasoning  may   be  applied  to  other 

cases  of  the  propagation  of  impulses,  in  particular  lo  that  of 

'  a  contraction  moving  along  an  elastic  pipe.     Iti  this  case^BA 

incrt-nse  of  liie  diameter  does  pot  increase  the  velocity  of 

^e  transmis^bion  of  au  itppulse;  and  when  the  it^U>dty  ^ 
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the  contraction  approaches  to  the  natural  velocity  of  an  im- 
pulse, the  quantity  of  fluid  protruded  must,  if  possible,  be  , 
still  smaller  than  in  an  open  canal ;  that  is,  it  must  be  ab- 
solutely inconsiderable,  unless  the  contraction  be  very  great 
in  comparison  with  the  diameter  of  the  pipe,  ^en  if  its  ex- 
tent be  sucfa  as  tooccasioti  a  friction,  which  may  materially 
impede  the  retrograde  motion  of  the  fluid.  The  applica*-  Motirn  of  th« 
tion  of  this  theory  to  the  motion  of  the  blood  in  the  arteries 
is  very  obvious,  and  I  shall  enlarge  more  on  the  subject 
when  I  have  the  honour  of  laying  before  the  Society  the 
Croonian  Lecture  for  the  present  year. 

The  resistance,  opposed  to  the  motion  of  a  floating  body,  Resistanre  to  a 
qiijght  in  some  cases  be  calculated  in  a  similar  manner :  but  boating  body. 
the  principal  part  of  this  resistance  appears  to  be  usually 
derived  from  a  cause  which  is  here  neglected ;  that  is.  the 
force  required  to  produce  the  ascending,  descending,  or  la- 
teral motions  of  the  particles  which  are  turned  aside  to  make 
way  for  the  moving  body ;  while  in  this  calculation  their  di- 
rect and  retrograde  motions  only  are  considered. 

The  same  mode  of  considering  the  motion  of  a  vertical  Velocity  of  a 
lamina  may  also  be  employed  for  determining  the  velocity  wave. 
of  a  wave  of  finite  magnitude.  Let  the  depth  of  the  fluid 
be  Uf  and  suppose  the  section  of  the  wave  to  be  an  isosceles 
triangle,  of  which  the  height  is  6,  and  half  the  breadth  c : 
then  the  force  urging  any  thin  vertical  lamina  in  a  horizon- 
tal direction  will  be  to  its  weight  as  6  to  c ;  and  the  space  d, 
through  which  it  moves  horizontally,  while  half  the  wave 
passes  it,  will  be  such  that  [c  —  d] .  (a+  ^b)  zz  ac,  when 

be 

ctd^z T~T*     But  the  final  velocity  in  this  space  is  the 

2<i  4-  * 

tame  as  it  due  to  a  height  equal  to  the  space,  reduced  in 
the  ratio  of  the  force  to  the  weight,  that  is,  to  the  height 

I  j,  and  half  this  velocity  is  i-m  \/  ( -\  which 

^a-t-  6  \2a  -h  bj 

is  the  mean  velocity  of  the  lamina.     In  the  mean  time  the 
wafe  describes  the  space  c  +  d,  and  its  velocity  is  greater 

than  that  of  the  lamina  in  the  ratio  of  2*  +  1  to  1,  that  is 

— r— +  *  or^+   2  to   1,  becoming  «  ^i  +   A 

b 
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%^  («aH-6) 


—  IJI , 


a^  b 


^  (^a-f  A)' 


which,  when   6   vaubl 


u 
becomes  in  v^  -,  as  in  Lagrange's  tlicore&i,  and,  when  &  is 

-  — ■ — -.  1,  cr  w  — — : ;   but  if  s 

were  small,  it  would  approach  to  m  s/  b,  the  velocity  tlu£t49 

the  whole  height  of  the  wave. 


€iTialt 


•"•(v^i 


V. 

A  Mhifrahgiral  De,icripti0n  of  the  MovtttQtn  aud  Siltn 
Mine  of  Litalanihes^  In  the  Department  o/t/te  Ju^re*  Btf 
IIerkaet  de  Tauay,  Mine  Engineer*^ 

jL  lie  mountti'm  of  Chalancfies^  noted  in  the  annals  of  mi* 
nerttloj^y  for  the  vuriety  and  bennty  of  the  mineral  sub* 
stance!*  met  wilfi  in  it,  i^  nuw  become  celebrated  in  metal- 
lurgy, for  the  abundance  and  ridiueHs  of  its  silver  ort-s, 

ThiiS  mountain  is  in  I  he  viciJiity  of  AlJemout,  in  the  can* 
ton  of  rOisenst.  't  is  above  the  confluence  of  the  OUe 
and  the  Uomanche,  2  myrlam.  [about  13  mites]  east  of 
Grenoble  in  a  straight  line.  Its  liei*,dit,  taken  at  the  boild- 
inga  belonging  to  the  silver  mines,  is  il59  met.  [2359  yards] 
above  the  level  of  the  sea ;  but  some  primitire  petiVs 
stretching  from  south-east  to  north-west,  rise  5§0  or  5!W 
met.  [fi35  or  645  jards^]  higher.  Its  loftiest  bummit  \>  about 
2750  met.  [3005  yardb], 
'^mi-ed  hf  sc-  Many  celebrated  mincralopsts  have  written  on  this  moon* 
▼efil,  butim-  ^^^  Schreiber,  director  of  the  pnicticul  school  of  Mont- 
Btanc.  who  superintended  the  working  of  the  silver  muie^ 
atClwilanche^  several  years  with  great  success,  has  publishcad 

•  Abri.l^L'd  from  the  Jounvil  d«i  Mhi«,  vol  XX,  p,  41. 

♦  The  canton  of  rOaank  U  riie  richest  country  in  France  with  reaped 
Co  itj  nrincrjl  tub:itancw  It-^  lo(\y  mountains  conceal  a  gri;at  number  of 
^Mii<,  the  T;if)ijus  and  ;  upcrb  |*rodiitti  gf  which  arc  d^ilf  c.iriehinf  uui 
^nost  coU(Mrtioni. 

many 
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many  accurate  and  judicious  observations  on  tliem  in  the 
Journal  de  Physique,  but  he  has  considered  them  merely 
88  silver  mines*     Dc  Bournon,  in  his  mineralogy  of  Dau-  De  BournonV 
pbiny,  in  the  same  Journal,  has  attempted  to  explain  the  ^^^-n^^^p^^/i^j^t- 
ohgin  of  its  veins,  and  given  a  very  ingenious  theory  for  this  ent  with  facts. 
purpose ;  but  unfortunately  it  is  not  applicable  to  the  mine- 
rals of  Chalanches,      Dolomieu,   Faujas  de   Saint-Fond, 
Dietrich,  Mougez,  Guettard,  and  others,  have  also  spoken 
of  this  mountain,  but  no  one  has  given  a  general  view  of  its 
mineral  substances. 

Before  I  enumerate  and  describe  the  various  products  Geolngicil 
collected  on  the  mountain  of  Chalanches,  I  shall  jrive  a  *^^*^*^  *^  **• 
geological  sketch  of  it.  It  is  of  the  primitive  order,  and 
composed  of  rocks,  the  base  of  some  of  which  is  simple,  of 
others  mixed.  The  latter  are  the  most  numerous,  and  con*- 
stitute  the  chief  mass  of  the  mountain.  The  greater  part 
of  the  reins  yet  known  are  found  in  a  micaceous  quartz 
rocky  the  strata  of  which  dip  in  general  to  the  south-west, 
bat^  at  an  angle  that  frequently  varies.  The  manner  in 
#lMch  these  rocks  lie  with  respect  to  each  olher  is  pretty 
constant.  ^Granite  forms  the  base  of  the  mountain,  and  is  Granite. 
Miaoeofis.  It  frequently  partakes  of  the  nature  of  gneiss,  Gnews. 
sometimes  of  that  of  amphibolic  rocks,  and  frequently  of  °^^  ^  *' 
both  at  the  same  time.  The  gneiss  and  micaceous  rocks 
wy  aa  much  in  their  grain  and  texture,  as  in  the  difference 
«f  their  constituent  elements.  These  rocks  frequently  al- 
tefnate  with  amphibolic  rocks ;  often  they  are  mixed  toge- 
ther; and  still  more  commonly  their  association  presents 
itself  with  all  the  characters  of  a  granite,  in  which  the  mica 
abounds  but  little.  In  some  places  the  gneiss  contains  iron 
pyrites,  and  Qpcasionally  calcareous  particles,  the  presence 
of  which  is  easily  discovered  by  means  of  nitric  acid.  The 
colour  of  the  gneiss  varies  extraordinarily.  Gray,  yellow, 
green^  white,  black,  &c«,  are  its  most  common  tints:  but 
it  is  frequently  of  a  red,  or  reddish  colour,  whence  the  rocks 
it  forms  have  been  termed  burnt. 

About  a  third  of  the  way  up  the  mountain,  and  800  met.  PrimUife lime* 
[874  yards]  west  of  Traverse,  the  last  hamlet  we  meet  with  '^®"*' 
before  we  get  into  the  wood  of  the  mine,  we  see  in  the  road 
three  Simla  of  |>rmii4?a  limestone,  which  alternate  with  ' 

granitic. 


ws 


FcIJipar  and 
gtict^  with 

Gutiiic  with 

tvMirniilmes. 

Sfcotldiry 


Summit, 


Heicht. 


Oics, 


Vein*  ^Tj 
anegulMT. 


I 


Beds  tlic  samir, 


||iMiiHe«  miraceont*  and  ainphil>oItc  rock?,  The?^  ifnn 
dip  to  the  we«t  at  an  an^le  of  6o\  Their  direction  if  north 
«ad  ^outh.  Thi»  carhon»te  of  lime  is  saccharoid,  and  emiu 
a  fi-tid  smell  when  stnick-  Two  of  the  tlire*.*  at  rata  ar*  t 
tolerably  pnre  white ;  the  third  ts  gray  with  a  itifcy  tingff 
and  adheres  to  the  fimphibole,  that  serve's  it  as  m  wall.  A 
little  distance  from  this  we  find  white  feldspar  rocks  con- 
taining: garneta;  a  little  farther.  o^netM  with  gxirneta:  below. 
granitic  rocks  with  iourmaliiics ;  and  las^tlvi  pTT>reeding 
down  to  Allemont,  the  proper  position  of  the  aecondtir 
limestone  on  the  primitive  rocks» 

Toward  the  summit  of  the  mountain  we  «ee  quartzoseaiul 
amphibolic  rocks  in  strata  that  are  bent,  and  turned  bick 
on  themselves*  Sometimes  the  doublings  and  redoublhigi 
are  very  Dumerous  in  the  same  mas8k 

The  summit  of  the  mountain  ts  schistose  amphibofe 
veined  with  quartz.  It  is  naked,  and  in  part  destroyed^ 
having  fiillen  down  in  irregular  blocks  of  different  sizes* 

Tiie  centre  of  the  works  is  1514  met.  [l654  yards]  abate 
the  confluence  of  the  Kotnanche  and  Olle,  or  ^15^  net 
[2359  yards]  above  the  level  of  th*f  sea* 

The  ores  of  Chalanclies  are  disposed  in  TOns,  beds,  ssd 
nrxhilcj^;  but  th&»e  diiferent  modes  are  not  continued  on 
regularly* 

The  veins  are  itiHaitely  varied.  Their  magnitude,  direc* 
ttou,  and  incli nation  vary  contitmally,  and  are  subject  to 
numerous  accidents.  The !^e  veins  are  in  general  placed  one 
above  another  ;  thty  are  sometimes  very  near  together;  thej 
cross  each  other  in  every  direction ;  they  preserve  no  regit- 
lanty  either  in  their  course  oi  dip;  they  frequently  proceed 
in  a  directioa  opposite  to  what  tliey  took  at  first;  lasUyi 
they  sometimes  unite,  and  proceed  together  for  a  ceitwtt 
space,  after  which  they  separate,  perhaps  to  unite  again,  ^ 
to  disappear  entirely,  and  with  very  different  circumstiuice't! 
The  richness  of  the  veins  is  not  more  constant  than  thei*^ 
mode  of  beingv  Freqaently  we  lind  veins  yielding  30  « 
25  ports  of  silver  in  lUO  of  ore,  which  at  a  few  decimetre* 
[the  dec,  is  near  4  inches  Eng.]  distance  present  notbmjf 
but  %  sterile  gangue. 

The  beds  oi  ore  are  uot  so  common  as  the  veins;  they  do 

not' 


BIffEtilI.OOT   or   CHALAHCHES. 


H', 


fiat  continue  for  aiiy  considerable  length ;  and  they  expe- 
rience the  uame  accident*.  Their  richnegs,  directiou,  in- 
clination, thickneas»  &c.^  are  continually  vairyitig,  Tht-y 
ure  incebsantly  intei-iectcd,  turned  a^idu,  choaked,  and  in- 
terrupted by  the  veins*  Finally,  as  they  appear  to  owe 
their  formation  to  the  same  cause  a«  produced  and  formed 
the  veins  after  the  rupture  and  conv^ulsions  of  the  mountain^ 
and  the  filling  up  of  its  clefts,  I  am  induced  to  consider 
them  rather  as  horizcjutal  veins,  than  as  real  bed?*. 

Sometimes  the  ore  occurs  in  nodules,  but  lea*  frequently  Nodulei,  * 
than  in  veins,  and  like  these  they  vary  both  in  richness  and 
magnitude* 

Their  gangue  is  still  more  varied.  Most  commonly  it  is  Gingue  ^ttf 
carbonate  of  lime,  pure,  mixed,  associated,  crystallized,  ^^"°^** 
amorphous,  &c.  Somctinieii  it  is  sulphate  of  lime;  in  othtrr 
places  it  it  flexible  asbestus:  frequently  it  ii  hyaline  quartz, 
pure,  mixed,  crystallized,  amorphous,  Sec, :  occasionally  it 
is  argilaceo-calcareuus :  here  it  i*<  green  or  brown  pulveru- 
lent chrolite  talc,  and  yonder  the  same  in  mass  containing 
native  silver:  frcquenlly  it  is  epidote  in  mass  or  crystallized : 
&c.  Among  the  metallic  gangues  we  find  oxide  of  cobalt  Metallic  giiw 
both  earthy  and  vitreous^  arsenicated,  arsenical,  and  gray  6^^*** 
c^obalt,  all  of  them  more  or  less  arifeutiferous.  Arsenical 
and  carbonated  nickel  frequently  perform  the  ofiBce  of  a 
gangne,  and  sometimes  the  first  of  these  is  even  rich  iu  !:$il- 
ver.  Arsenic  too  is  found  in  the  argentiferous  ores,  but  it  is 
more  rare  than  the  preceding.  Antimony  occurs  native, 
imlphurettf  d,  oxided,  and  as  a  hidroi^ulphuret.  Copper, 
which  is  VI  ry  abundant  in  the  veins,  is  met  with  in  different 
states:  pyritoua,  sulphuretted,  oxided,  and  h id rosu I phu ret- 
ted •  Gray  copper  ore  is  frequently  found  in  the  attbestus, 
and  always  very  rich  in  silver.  Iron  and  manganese,  both 
in  the  state  of  oxide,  occur  very  commonly  in  the  veins  %t 
Chalanches;  and  the  latter  is  even  one  of  the  richest 
gangues  in  silver.  Lead  is  found  as  a  sulphuret,  and  some- 
times phot^phated.  Mercury  too  is  found  in  the  gangues  at 
Chalanches^  and  frequently  is  even  abundant  in  them. 

Above  the  silver  mines  we  find  two  narrow  valleys,  one  of  Vtlkp. 
which  runs  east,  the  other  west.    These  narrow  gradually  to 
the  foot  of  the  highest  peaks. 

The 
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Aothf^ciie.  Tlic  western  vafley.  culW  the  Clo»  du  Clti^rmUfr,  esiiifl 

r  b»u  on  iritere«ttiS|r  obj^'ct  of  nudy,  a  Mratum   of  aoikimi^^fl 

I  between  !«tn>ta  of  clsty  srhi^t  with  %v^^'tabU;  )mpretii<»m  dw 

I  [to^ilcd   on  a   i^rauituid   brercia^     The  laitter    tnnotfdkleJ 

«  covers  ibe  iirimitive  rocks  of  ^leiss  or  iintphibole^  tbtt  cof>*" 

tftiij  the  reiQS  of  silrer. 
LKifth  Jidge.  Lastly,  on  the  north  of  Chaknrhes  is  a  iih+irp  riJge,  ibi 

I  jfiin^  the    loftiest  peaks  rrf  the  great  chain  of  Bfliedoiuif» 

I  whicli  extends  from   Vinlle  to  Allevard  as  you  oseend  to- 

I  iward  thir  hi»ch  raoiintains  of  Maurientie.     Thi*  ehaLii  h  di*- 

r  tiiigui«hed   for  the  lutmber  and  vunetj  of  itii  rich   rntUllic 

vc'ina. 

GhiUnelMi  an      The  geoloe^*  of  the   mouutaiQ  of   Chulanches   .^iV  ;  ui 

ItiterottriE  ob-  ,  ^.^  *  ,  .  *  •      ^        .'     » 

jifct  of  St Jdj.    grand  facta,  »nd  various  subjects  oi  obaervatum  vuii*  it.-^cct 

I  to  the  ciitaatrophes*  that  have  de^itroyed  and  overuirtiml  iss 

'  pridUtiYe  organization ;  the  violence  it  hat  subsequenily  nth 

dergtjne;  the  n\irah«T  of  its  veins,  Uveir  formction,  and  cou- 
ttnual  chang^es;  and  the  asi»emblH;;je  of  so  manj'  varioui 
substances,  separate  or  combined  logetheft  and  moditiedso 
numberless  ways.  Of  these  t»ubstances  I  shall  proceed  to 
give  a  brief  methodical  sketch,  arrane^^d  according  to  die 
four  grand  division,  of  the  system  of  Haiij^ 

In  the  first  class,  acidiferotis  earthy  substances,  we  Im^ 
carbonate   and  sulphate  of    !imc^.      The  carljonate  is  fre- 
quently found  crystallized,  and  exhibits  numerous  variL^tiM 
of  form  and  colour.     It  is  still  more  various  in  its  comhiaa- 
^m  rions.     Some  of  its  compounds  with  iron  and   tnangaaese 

^^B  have   been  xt^rought  as  spnrry  iron  ore.     It  is  mixed  witfe 

W^  mairnesia  in  large  irre^lar  cryatab  disseminated  throu^li 

m  steatitic,  asbeslousj  chloritic,  and  niag^nesian  ganguet* 

I        Sulphate  of  '^^  Bulphate   haa   often  been  found  in  transparent  ciyi 

I  tab,  Rometimes  coloured   by  copper,  and  l}nn»^  on  a  silly 

I  amianthus,  partly  white,  and  partly  rosecoloured   from  i 

I  mirture  of  pulverulent  arseniate  of  cobalt.     These  are 

eotnmon,  and  vnned  in  a  pleasing  manner. 

At  tht  foot  of  the  mountain,  toward  AUemoiit^  b  m 
of  sulphifcte  of  barjtcfi,  whidi  was  formerly  explored  tn 
^  search  of  sulphuret  of  lead,  that  appeared  there  to  the  di^ 

^^  It  has  some  varieties  of  f*irm  and  colour^   being  radiated, 

^^m  granulary  compact^  and  white. 
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or  the  second  cluss,   earthy   substances  tiot  acicliferoitt»  2d  cIass. 
^itiirU  th  toierably  abuudaut.     It  bus  been  remarked,  that  Q^&ru. 
ks  presence  19  u  biid  cimeiL  with  regard  ta  the  ndiness  of  the 
iilver  ore«     It^  mo^t  usual  com  bin  at  ions  are  \\itb  cobalt  and 
aatimony*     The  hyabue   (jtiartz  ia  pretty  Irequetit  iu  the  Rock  crjstah 
raD3»  but  rarely  in  well   debued  crystals:  it  is  combined 
with  a  great  Farietjf  of  eartliy  tubntaiices,  but  its  combina- 
tion with  metHl»  ure  still   more  numeroui*     Its  coinpoutids 
contain  fVotn  two  to  live  substaiicea,  and  even  more. 

J:i9per  is  not  common^  but  la  someiiined  met  with  in  the  Jasper. 
loei^tlbc  %'ein9,  or  tbo»e  of  cjuartz*     Its  vurielies  are  browDi 
reddish,  yellowishi  and  L-ackt^ali* 

Garnets  are  very  common  ta  the  rocks  of  white  micaceous  GiraeU. 
Itddspar,   but  they  are  very  Htiiall,    being  at  moht  2  mttiiui* 
{Q'JS  of  a  line]  in  diameter.     Those  that  are  found  in  the 
gneiss  are  larger,  but  leas  distinctly  formed.    They  have  not 
m^ny  varieties  either  of  figure  or  colour. 

The  veins  produce  some  handsome  varieties  of  feldspar.  Feldspar. 
which  i«  tolerably  abundant  in  some  parts  of  the  mountain, 
cod  fre<|uently  in  well  dt fined  crystal &• 

Tourmalines  are  found  in  a  rock  of  white  micaceous  ftld-  Toiirm»Unefc 
•par,  in  tracing  a  vein  of  sulphuret  of  lead  at  Lafare«    Tbey 
arc  in   veiy  distinct  crj^'stals  several  centimetres  long,  vttid 
aboQt  1  cent.  [3"t(  line4<]  in  diameter.     They  frequently  00* 
cur  of  a  cylindroid  ligure  in  the  heart  of  the  solid  rock* 

A  ^w  small  veins  of  a?cinite  associated  with  epidote  are  Violet  scboerU 
found  in  a  hornblende  rock  at  the  foot  of  the  mountain  near 
the  cascade  of  Batou« 

Epidote  is  very  abundant  in  the  yeins,  sometiines  well  Green  fchoert, 
etf^li^ed,  and  of  a  fine  deep  green,  but  very  brittle.  ^'  P^^^^^* 
More  frequently  it  is  in  mass,  and   sometimes  constitutes 
whole  rocks.     Most  commonly  however  it  lines  the  sides  of 
clefts  in  hornblende  quartz  rocks. 

Amphi  bole  and  actinote,  which  the  analyses  of  Mr.  Lau-  Hornblende  M 
gier  have  united  into  one  species,  are  abundant,  and  form  5^"^hl*i«m, 
«!•••€•  of  considerable  bulk.  At  the  bottom  of  the  moun- 
tain, under  the  rein  of  Lafare,  where  a  considerable  poN 
tioo  of  cliff  fell  down  some  years  ago,  there  ts  a  rock  of 
white  or  gray  feldspar,  containing  some  beautifiil  needles 
cf  aitiphibole  of  a  blackish  green*    This  rock  exhibits  ooe 
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of  tlie  roost  beautiful  varieties  of  syeaite  grmaitefto,     T 
ftnociations  pi^culiar  to  the  am  phi  hole  of  Cbalmncbcii  tiii 
Aaofvof  ii«A-  I,  A  calcareo-siliceouf  tttanile  in  ciyvlals  of  a  leroon  yellow 

'  t^htcb  form  a  pleasing  eontroat  with  the  dark  j^reen  of  tM 

tM  of  ni»$iie-  amphttiote  iu  laminar  ma^de»:  2,  a  magnetic  uxidule  of  tn 
in  intktemiiiiate  crystals  of  a  black  mttalUe  bro«rn  with 
laminar  fracture. 

Some  veins  of  arseniated  cobaU  ore  werf  ficVi  in  siKefl 
and  even  frequently  presenting  this  metal  mils  nati\-e 
contain  a  mixture  of  small  gr^enisb  ery&Cvls;  whtcb 
be  taken  at  UrsE  Mght  for  f^ranulous  efridote,  but  appear 
me  to  be  peridot.  I  couM  not  observe  any  cJistifnct  fipirt 
in  them  *.  they  are  disseminated  in  small  irrej^lar  grtini 
amid  arseniated  or  oxided  cobalt ;  frequeDtly  they  are  vitl 
sulphuretted  silver;  and  sometimes  they  are  covered  trill 
Batire  silver.  This  mixture  is  one  of  the  least  con^roon  st 
Chalanebes,  bnt  it  is  one  of  the  most  remarkable  for  the 
rariety  of  its  constituent  substance^s,  and  its  richness  in  sil- 
ver amounts  to  18  or  20  beet,  of  metal  in  a  myriagr.  of  oii 
[18  or  20  per  cent]. 

Mica  b  very  abundant  in  the  rocks  of  Clialanchea.  Itii 
in  hexaedral  lamiuiE  frequently  vt;ry  well  defined;  aod  il. 
colour  white,  yellow,  gray»  or  blackisb,  Tbe  celebrit?  if 
the  mines  of  Chalanches,  and  the  appearaikce  of  t\\t  f^ak 
quantity  of  silvery  white  mica  in  its  clitfs  and  declivities 
have  ted  many  persons  but  little  versed  io  mtneralogT  to 
suppose,  that  tbe  whole  mountain  was  formed  of  silver. 

Asbestus  is  very  common  iji  the  veins  at  Cbalanches. 
is  found  in  different  states,  and  modiHed  by  various  mixtures. 
Frequently  it  is  very  ricb  in  silver,  and  thrown  into  the  fiif* 
nace  with  the  ore. 

The  amianthoid  of  Chalanches  ia  in  fine,  slender, 
needles,    Bometiroes  stiff  and  elastic^  of  a  silky  green 
lour*     It  is  frequently  tinged  by  oxide  of  iron,  or  of  mw>* 
ganese. 

Chlorite  tiik  is  very  ahundiint  in  the  vefns,  botb  io  csi*' 
pact  mas»eii  and  pulverulent;  and  in  eaeb  state  il  frequeot^f 
contains  native  silvef. 

In  the  third  cla^ss,  combustible  substances  not  tneCaiiK* 
there  are  only  sulpbur  aud  anthracite.     Sulphur  is  rtfy 
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1  as  a  oiioerHlizer,  and  has  sometimes  occurrtd  nn- 
tive  iii  a  i^hitish  yellow  powder.     Tlie  anthracite  b  fouud  Amhcacite#_ 
foliated,  scoriform,  stnsited,  and  earthy;  and  is  frequently 
traversed  by  small  vt-ins  of  quartz,  exhibitinf^  very  pretty 
crystanizations,  that  form  a  striking  contrast  with  it. 

W^e  now  come  to  the  fourth  clasSi  that  of  metallic  sub-  4th  dits. 
stitnces. 

Gold  has  been  reported  to  have  been  found  at  Chalanches  Cald. 
native,  or  alloyed  with  native  biiver,  but  this  is  erroneous. 
Mr.  Schreiber  however^  in  his  nualyiiis  of  the  copper  pyritei 
of  the  f ein  of  St^.  Lewis  found  it  to  be  aunferous. 

Native  silvfr  is  very  abundant  in  the  veins  at  Chalanches,  Native  iUv«. 
It  has  never  been  foynd  cryetalti^edj  but  in  various  forms, 
as  branchy,  tilamentous»  capillary,  tamelLar,  granutous, 
amorphous,  pulverulent,  and  earthy.  These  eight  varieties 
are  mixed  with  a  number  of  dilTerent  substances,  and  in  par- 
ticular with  carbonate  of  lime,  quartz,  epidote,  chlorite,  pe- 
ridot, copper,  arsenical  nickel,  carbonated  nickel,  earthy 
oxide  of  cobalt,  arseniated  cobalt,  oxide  of  iron,  oxide  of 
man^nese,  oxide  of  mercury,  lead,  antimony,  Blc^  The 
imtive  silver  is  found  sornetjuie^  mi  Seed  with  only  one  of 
Ibese  substanceti,  at  others  with  two  or  three  of  them^  but 
inore  frequently  with  all  of  them  together. 

Antimouial  silver  occurs  very  rarely.  AiitimoniaJ 

Sulphuretted  silver  b  very  rare  id  well  defined  crystals :  J!*^*^^^ 
but  it  is  found  lamellar,  fitamentouSt  amorphous,  and  scori-  silrer. 
form,  disseminated  in  the  same  gangtiefi  as  the  native  silver^ 
with  the  same  mixtures* 
Mariate  of  silver  has  never  been  fouud  crystallized  but  Horn  silver* 
,  when  it  fraa  in  a  perfect  cube,  and  the  first  iinie  it 
had  been  noticed.   It  has  since  occurred  frequently  iu  a  no- 
lat  powder  on  the  surface  of  native  silver,  or  argentiferous 
cobalt  ores;  but  It  never  forms  more  than  a  very  thin  coat 
«o  it- 

Sulphuret  of  silver  and  antimony  is  found  occasioaally  in  5u1phuF«tof 
amorphous  maBses.     Carbonate  of  lime  tinged  with  "^**''  ■^*'^*^ 
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niQuj. 


Beside  these  five  states  silver  has  frequently  been  found  Arceotlf^ui 
siilpburet  of  lead^  gray  copper  ore^  arsenical  nickel^  &c. ;  ^^* 
Kt  but 
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Mercmy  has  been  fomd  here  natiTe  but  once.  It  was  id 
a  Mcaroons  gangne*  coloored  bj  nllphuret  of  mercury  and 
oxide  of  mangan^w. 

Snlpbnret  of  raercnry  is  reiy  common  among  the  argen* 
^ferous  ores.  Freqneatly  it  b  so  concealed  by  the  oxidei 
of  iron,  manganese,  and  cobalt,  that  it  is  only  to  be  foaod 
by  assaying.  It  occurs  likewise  with  the  sulpburets  of  zioc 
iod  lead,  and  some  others. 

Snlpbnret  of  lead  is  not  abundant,  but,  when  it  does  oc« 
6or,  it  is  moil  commonly  very  rich  in  silver.  It  is  frequently 
mdescent. 

Carbonate  of  lead  is  very  rare.  It  is  found  in  the  cavities  of 
sulphuret  of  lead,  qoart2,  and  some  argentiferous  ores.  It 
is  seldom  crystallized  ;  and  when  it  is,  it  has  the  trihexae- 
dral  form.  Most  commonly  it  is  acicular,  and  sometimes 
^rthy. 

Arseuiated  lead  is  found  pulverulent  or  earthy  in  cavitief 
of  sulpheuret  of  lead.     It  is  but  rare. 

Phosphated  lead  sometimes  occurs  in  small,  fine,  distinct 
needles  of  a  yellowish  green  colour,  on  the  surface  of  sui' 
phuretted  lead  that  is  full  of  hollows. 

Molyl;K)ate  of  lead  was  found  by  Schreiber  at  the  foot  of 
the  mountain,  near  the  cascade  of  Batou,  after  a  great 
landslip.  It  is  in  a  fine  greenish  schistous  hombleade  rock 
mixed  with  feldspar,  intersected  by  small  veins  of  green 
^pidote,  frequently  crystallized  in  fine  transparent  needles. 
AiU^ng  the«e  needles  the  molybdate  of  lead  is  found. 
.  Gn^  copper  ore  is  very  abundant,  but  never  crystalliied. 
It  is  commonly  very  rich  in  silver;  and  among  the  combi* 
nations  fi>r  which  it  appears  to  have  a  preference  is  that  of 
silky  asbestus. 

Pyritout  copper  soniietimes  constitutes  veius  of  itaelil  ^ 
£ew  of  these  were  auriferous. 

Green  carbonate  of  copper  is  frequent  in  the  argeoti^ 
rous  mixtures.  It  is  commonly  superficial,  or  as  a  colas^ 
ing  principle. 

Some^  the  veins  hare  yielded  fine  and  rich  specia^iif  of 
:    ^  nickel, 
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mdceU  is  ^hioli  silver  has  frequontly  formed  mere  than  one 
sixth  of  the  mass. 

Araeaical  aickel  occurs  very  pure  iu  nodules,  though  Arsenical 
varely.  It  is  more  frequently  mixed  with  cobalt,  iron,  and 
sileer.  Frequently  it  contains  silver  enough  to  be  worth 
working  as  an  ore.  This  is  a  combination  peculiar  to  Cha- 
koohes.  It  is  in  irregular  nodules,  of  different  sizes,  capa- 
ble af  being  cut  and  polished. 

•  Oxide  of  nickel  occurs  frequently  in  fine  specimens  com*  Oxide  of 
mon^y  covering  arsenical  nickel.     It  is  whi^e,  or  of  a  green  ^^^^^' 
more  or  less  deep,  and  always  pulverulent. 

Magnetic  oxidulated  iron  is  frequent  in  the  hornblende  Magnetic  ojb 
reeks.     It  is  in  crystals  of  an  indeterminate  form,  of  a  deep '  °  *  *™°' 
black  colour,  and  «rith  somewhat  of  a  metallic  lustre* 

Oligist  iron  is  very  abundant  in  some  veins,  is  frequently  Specular  iron 
fcund  in  the  strata  of  gneiss,  and  is  common  in  those  of  ^'^**         -.  ^ 
quartx,  and  carbonate  of  lime. 

Sulphuret  of  iron  is  not  abundant,  but  sometimes  occurs  ^f^^^* 
in  the  veins,  and  i^  the  rocks.     Occasionally  it  is  without 
ks  yellow  colour  and  metallic  lustre,  having  acquired  a  dull 
and  earthy  aspect  from  decomposition. 

Oxided  iron  is  the  most  common  gangue  of  the  silver  ore.  Oxidft  of  iron. 
Sometimes  the  silver  can  be  discerned  in  it  by  the  naked 
eye;  but  it  is  more  commonly  concealed  by  the  iron,  which 
is  more  or  less  coloured  and  mixed  with  foreign  matters. 

The  sparry  iron  ore  has  been  mentioned  already  under  Iron  spar. 
tfie  head  of  carbonate  of  lime. 

Manganese  is  very  abundant  in  the  veins,  but  hitherto  it  Manganese. 
has  been  found  only  in  the  state  of  oxide.     }t  accompanies 
the  richest  silver  ores. 

Oxide  of  rioc  occurs,  though  rarely.     Sulphuretted  zinc  z'lna. 
is  rather  more  common.     Neither  of  them  is  crystallized. 

Arsenical  cobalt  is  scarce,   never  forms  veins  alone,  and  Arsenical  co> 
eommoaly  is  destitute  of  silver.  ^* 

Gray  cobalt  is  rather  more  common»  but  seldom  pure.  Gray  cobalt. 
It  is  frequently  mixed  wjth  arsenical  nickel,  and  sometimes 
with  silver. 

Black  oxided  cobalt  is  very  abundant,  sometimes  pure.  Black  oxidtd 
lm%  commonly  mixed  ys  ith  oxides  of  iron  and  manganese,  cobalt. 
fiilpbaret  of  mercury,  and  often  silver. 

Arseniated  ^ 
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Aneniatod  co-  Aneniated  cobalt  18  met  with  in  tome  ▼etna,  iMrt  never 
forms  veins  of  itself.  It  pretty  frequently  tndicstet  tiw 
proximity  of  veins  of  argeDtifi?roira  oxide  of  iron.  Tlie  ar- 
gentiferous earthy  arseniate  of  cobalt  at  Allemont  coBtahn 
from  1 9  9,  or  3  ten  thonsandth  parts  of  silver  to  ten  4>r  twdve 
per  cent. 

NatHeaotimo-      Native  antimony  is  very  rare  at  Chalancbes.     It  is  in  kr^ 

^*  or  small  shining  metallic  scales  confusedly  arranged,  and 

forming  masses  capable  of  being  divided  porallel  to  the  fa- 
ces both  of  a  regular  octaedron  and  a  rhomboidal  dodecae* 
dron.  Sometimes  it  is  in  solid  compact  nodules  capable  of 
being  cut  and  polished.  The  presence  of  arsenic,  though 
in  very  small  quantity,  changes  entirely  thp  texture  of  the 
antimony.  In  this  state  it  forms  a  kind  of  scales,  the  sar? 
face  of  which  is  frequently  undulated. 

8ii]phur«c  of        Sulphuretted  antimony  is  found  in  the  same  situations  as 
.  the  preceding,  but  it  is  infinitely  more  scarcis.     It  19  priama^ 
tic  or  laminar,  but  more  commonly  amorphous* 

Oxide  of  an-         Oxided  antimony  occurs  in  r^tangu^r  crystpllioe  lami? 

*"*^^*  nae  in  the  interior  of  the  native  antimony ;  but  more  fre- 

quently pulverulent,  white,  and  earthy,  on  the  yurface  of 
the  nodules  with  large  facets. 

Htdrosulphu-        Hidrosulphu retted  antimony  is  still  more  rare  than  the 

retofaniimo-  preceding  species,  but  it  is  found  with  the  oxide  in  the  sa- 
pevhcial  cavities  of  the  native  antimony  with  large  facets. 

Aisenic.  Arsenic  is  never  found  native,  but  is  sometimes  combined 

with  the  nickel,  cobalt,  or  antimony. 

Titanium  ^^^  greenish  or  blackish  amphibolic  rocks  frequently  con- 

tain lemon-coloured  crystals,  which  have  been  found  to  b^ 
a  siliceo-calcareoub  ore  of  titanium. 


VI. 

tffeeU  qf  Gravity  on  the  Balance  of  a  Watch  compared  with 
those  on  the  Penduhun  of  a  Clock.  In  a  Letter  fron 
a  Correspondent. 

To  Mr.  NICHOLSON, 
SIR, 

Ei^of  rra-  (^)  ^  Have  been  oftep  led  to  compare  the  balance  of  ihe 
i#]r  on  tha  ter  ^pipb  with  the  pendulum  of  the  clock;     The  functions  of 

both 
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bolb  being  to  regulate  the  motion  of  the  respective  instm-  iMoehitheno 
ntflt  iimilar  methods  have  beea  adopted  in  each  for  com*   ^^    ^ 


penaatiog  the  effects  of  heat  and  cold.  But  the  difference 
of  Imtitode  which  has  been  so  fully  recognized  as  affecting 
the  pendulum  hat  not  yet,  as  far  as  I  know,  been  considered 
to  have  any  influence  on  the  balance. 

H)  The  time  of  the  fall  of  the  pendulum  is  in  the  inverse  Gmrity  thovld 
Sttbduplicate  ratio  of  the  force  of  gravity.    In  the  watch*  on  moS^of  a 
the  other  band,  the  time  of  the  vibration  of  the  pendulum  watch. 
spftng  is  in  the  direct  subduplicate  ratio  of  the  weight  of 
the  baUnce.     It  appears  to  me,  therefore,  that  any  ap- 
prooch  toward  the  equator,  by  diminishing  the  gravity  of 
the  balance,  must  tend  to  accelerate  the  motion  of  the 
ipstch  in  the  same  ratio  hy  which  it  retards  that  ,of  the 
clock. 

(c)  Suppose  the  diminution  of  gravity  at  the  equator  tIt  X>ifferenee  •£ 
::; 0-004367.  Let  the  weight  of  a  balance  vibrating  mean  J^hs  ^^wSor* 
time  at  the  pole  be  denominated  U  Being  removed  to  the 
equ^r,  its  weight  will  be  1— -0*004367  =  0*995633,  and 
the  time  of  one  vibration  at  the  pole,  to  the  time  of  one 
vibration  at  thejequator,  will  be  as  v'T  to  y"  0*996633,  or 
4s  1  to  /)*d97814;  consequently  the  number  of  vibrations 
in  <#iie  day  at  the  equator  will  be  to  those  at  the  pole  as 
^.^^\^^^  =  1002191;  which  reduced  to  time  gives  84*  3' 
9^\  That  is,  the  watch  will  go  too  fast  3' 9*3".  If  the 
dtmimition  be  taken  at  rir*  agreeing  with  a  printed  table 
of  the  variation  of  the  pendulum  to  every  fifth  degree  of 
latitude,  then  by  the  same  process,  the  errour  of  the  watch 
will  be 3'  48^3'  daily. 

{d)  The  enour  here  is  so  great,  that  in  proceeding  from  Cxperimentt 
this  latitude  to  the  line,  it  is  not  possible,  that  it  could  have^i^  <^  P«^ 
escaped  observation,  with  the  almost  numberless  experi- ^^^^^^^ 
ments  that  are  i^w  made  with  watches ;  hut  if  the  reasons  those  with  ths 
for  the  vmia^ioo  of  the  balance  be  found  just,  these  experi-  ^*'*'*^*' 
menta  will  stand  in  opposition  to  those  that  have  been  made 
with  the  pendulum.     With  respect  to  the  latter,  they  have 
been  conducted  by  men  of  such  eminence,  that  we  should 
have  no  reason  to  doubt  their  accuracy,  if  they  did  not  dif* 
fer  so  widely  from  one  another.  ^ 

(r)  Mr.  Richer  found  by  experiments,  that  a  pendulum, 

which 
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^h*1i"**"**     wf'iic)!  Tibratcd  seconds  at  Paris,  required  to  be  ftlieitfiiaJa 

'  dolum  do  not  '*"^  *"*^  *  q warier  at  Cay*!nnc,  four  degrees  from  the  equH 

ijrree.  t«n     Mr,  Couplet  the  youn^^er  obspr^-vd,  that  a  pendalnivd 

I  which  swin;5ii  s^eronds  at  Parrs,  miut  be  shortened  sf  tiafl 

f  somewhere  io  Portujjal,  which  h  mare  thao  Sir  Isaec  Nc*i 

too  allowed  from  the  pole  to  the  equator*     Meura  Ptctid 

and  de  la  Hire  found  the  length  of  the  pendulttni^  wbteU 

I  beats  seconds,  the  a«nie  at  Bay  cone,  at  Paria,  and  at  Ursoili 

I  ^urg  in  Denmark.     Mr.  Cassini  pretended  to  prove  frvdl 

I  experitnetit^,  that  the  pokr  diameter  is  the  longest,  in  tboHd 

K  conclusions  can  hardly  diHer  more  widely.  4 

■  (/■)  It  may  be  thoug-ht,  that  a  decrease  of  graTitr  will  noN 

^  have  the  same  effect  as  lei*sening'  the  weight  of  a  balance*   H 

suppose  gravity  constitutes  weight.     They  decrease  and  ?a4 

I  nish  together.     It  is  tlje  inertia  of  the*  balance,   that  regiJ^ 

lates  the  vibrations  of  the  spriug;  but  ita  inertia  arises  froial 

its  weight*     They  decrease  and  vanish  toj^etiier.      I  do  nM 

I  mean  however  to  assert,  that  there  is  uo  variation  of  {?rantjn 

r  in  diflerent  latitudes,    1  only  suspeeti  that  it  is  conbtderablf  ' 

Je*s  than  the  received  opinion  allots  to  it,  and  that  it  is  pfo» 
I  babty  irregular.    The  centrifug-al  force  about  the  equator  it 

I  a  principle  evidently  tendint;  to  lessen  the  effect  of  gniutyj 

I  but  the  intern  a  I  structure  of  the  Earth,  of  which  we  koon 

nothing,  may  lessen  or  vary  its  effect* 

Bxperiments  {g)  Those  who  have  inclination  and  opportunity  to  njik* 

Xlium  aifd  ba*  experiments  or  observations  on  this  subject  will  have  no  oc- 

lance  may  be    casioo  in   the  first  instance  to  go  any  great  di>tanc€.     Tw» 

IMfLu!^**'"     degrees  about  this  latitude,  according  to  the  table,  p«odM09 

not  les»  than  7j    per  day  of  errour  in  the  pendulum;  atid 

if  the  balance  be  found  ii»  accurate  a  measure  of  the  v»m«i* 

tion  of  gravity  as  the  pend alum  by  operating  the  eoutnry 

^'ay,  there  will  arii*e  a  difference  between  thtmi  of  15"'  ptt 

day;  a  quantity  very  discernible.     Many  watches  are  to  be 

found,  that  do  not  vary  in  their  daily  rate  ao  niticb  as  Tf** 

for  a  considerable  time,  and  clocks  not  nearly  so  much. 

Fortabl«  pen-        [h]   A  pendulum   rod  might  be  made  more  portable,  by 

dulum  rod  in    ijeing  in  three  pieces  to  join  together  with  perfect  accuracy, 

and  consequently   not   subject  to  be  beot,  by  whtch  th« 

length  would  be  altered;  and  the  ball  being  aba  Bseed  fiist, 

I  and  the  time  of  the  vibratioo  ascertained  in  some  latitxi^eii 
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it  mli^Vit  be  taken  in  pieces,  and  when  reconstructed  else- 
where the  ditfereoce  ot  t*me  would  show  tiie  length  requi- 
Mte  more  correctly  than  any  otber  sort  of  measurement,  and 
coti,vequeulIy  the  diflerenoe  ot"  gravity*  Several  little  er- 
WQUT%  would  be  avoided  by  aVwuys  using  the  ^time  peuduluni* 

•(f)  Mr,  CumiDing',  in  hii  Element  si  of  Clock  and  Watch  Vibratjonsof  4 
Work  (tiotefc  to  Article  410)  says,  «  in  the  pendulum,  gra- ^^^^^^^'J^^  ^^^ 
**  vity  IS  the  motive  force  J  and  in  the  balance  the  spring  :  vjty, 
**  the  vis  iiiiiita  ts  the  resistance  in  each  ;  and  the  contrary: 
**  therefore,  when  the  motive  force  is  in  each  ns  the  resist- 
**  ance,  the  relocities  and  times  must  be  etjual.  Hence  it 
**  also  huppetis,  that  (c.  p.)  the  balance  measures  the  same 
**  time  in  all  lalttudrs/*  And  aftcrivard  :  **  Here  by  alter* 
**  ing  the  weij^ht,  is  strictly  meant,  altering  the  vis  inertice; 
•'  for  the  vibrations  of  a  balance,  whose  centre  of  gi'avity 
**  coincides  with  its  centre  of  motion,  have  not  the  least 
••  dependence  on  gravitation,  otherwise  it  would  alter  its 
**  times  in  different  latitudes  as  well  as  the  pendulum." 

{k]  Here  it  appears  to  me,  that  Mr,  Cumining  consider* 
the  vis  iusita  and  vis  inertijp  of  matter,  as  powers  wholly  tt>- 
dependent  of  its  p^ravitalion  or  weit^ht.  I  ^uppofe  it  will 
not  he  doubted,  tfiut  a  balance  becomes  heavier  or  lighter* 
as  g^ravity  is  greater  or  less,  and  if  hunjj  by  its  spring,  it 
will  stretch  the  spring  propoitionaily  to  the  powder  of  gr»- 
irity;  stdl  he  considers  its  vis  insita  tu  remain  unaltered  with 
ilA  motive  force,  and  consequently  that  it  will  measure  the 
mme  time  in  all  lutttude^. 

(/]  I  think  it  is  general  ly  allowed,  that  the  vis  inertiai  is  Vtt  inertlx. 
proportional  to  the  quantity  of  matter.  We  distinguish  a 
greater  or  less  quantity  of  matter  by  its  wc'.ght,  consequently 
ili  m  inertitt  will  be  proportional  to  lU  weight,  for  it  is  cer^ 
tmn  that  any  thing  heavy  has  more  resiitance  than  a  thing 
tliat  is  lighter. 

(m)   Suppose  a  watch  vibrating  with  a  «;teel  balancje,  and,  Babncei  of 

without  any  other  alteration,  let  it  be  tnkcii  olf  and  replaced  «'ifl[«i;^*i^ 

■  I  till  *.  1  *       1     -  .      *     weights  reqmie 

With  a  gold  balance  or  equal  mo2;nitune  m  every  way,  wbichj  tpritigs  of  dif* 

for  canTeaieiu!e  we  shall  suppose  to  be  just  double  in  weight.  ^^^^^^ 
Thuugh  in  tins  case  nothing  is  altered  hut  the  weight,  the  in- 
ertia is  just  doubled,  for  it  will  require  another  spring  equally 
Ckng,  added  to  the  forme r,  to  give  it  the  tame  velocity. 

(w)  Again 
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InUfginja  ba-  (n)  A  gain,  every  thm|r  remnining  as  before ;  sfip(io«e  I  beat 
m^r  eflfo^u '  **^^  ^**^^  S**^^  balance  till  its  diameter  he  jofit  doubled,  or, 
more  accurately,  till  its  diameter  of  percussion  is  juU  dou- 
ble: here  the  inertia  is  quadrupled^  for  dow  it  «riil  require 
eight  springs  equally  strong  with  the  first  to  make  it  vibnits 
in  the  same  time,  and  generally,  let  D  be  the  diameter  of 
fierciission,  and  W  the  weight*  the  power  of  any  balance 
win  abvays  be  as  D*  X  W,  for  the  strength  of  the  spnng 
raost  be  in  this  propurtion  to  make  it  ribmte  in  the  iaioe 
time.  It  the  number  of  vihrstions  arc  changed,  that  it 
fnore  or  less  in  the  minute,  the  velocity  iu  iimilar  parts  of 
each  vibration  will  be  as  thi&  numb-ir,  and  if  it  be  denoted 
by  N,  the  power  of  any  balance  will  be  as  N*  x  D*  X  W, 
the  spring  being  in  this  proportion* 

(o)  Mr.  Camming  goes  onto  say, that  **  thevibraiioosftfa 
**  balance,  whose  centre  of  gravity  coincides  with  its  centre 
*•  of  motion,  hav€»  not  the  leuiit  dependence  ou  «fravitation/* 
Surely  this  cannot  mean,  that  balances  of  different 
weights,  having  their  spring  or  motive  force  the  same»  wilt 
vibiate  in  equal  time;  but  either  this  must  be  the  case,  or 
he  must  consider  a  variation  in  the  p<iwer  of  gravity  as  not 
altering  the  weight  of  any  thing, 
Variaiwrn  of  (p)  ^  ^^^^  heard  it  remarked,  that  timekeepers  do  not  go 
itmekeeper«  so  well  at  sea  as  they  are  found  to  do  «n  land*  But  as  si! 
cons^iderable  change^J  of  place  are  made  by  s^a,  it  is  pot»i< 
ble,  that  tlie  influence  of  latitude  on  gravitattori  may  be  the 
unsuspected  cause  of  iiCruie  part  at  least  of  this  deviatio?i« 
U  the  pririct{jle  I  have  i^uggested  be  not  erroneous,  it  will 
be  of  more  iniportanre  than  ever,  to  ascertain  the  eisct 
variation  of  this  influence.  But  as  1  am  very  conscioaSi 
that  my  attaiamentfl  in  science  are  not  such  as  to  enlide  oit 
to  be  potiitive  in  a  matter  of  thit»  magnitude,  however  plsifl 
it  may  appear  to  my  own  inind,  I  am  soliiitous  to  be  ^ 
voured  with  your  judgment  upon  it,  or  that  of  any  of  your 

coriespondentSt 

I  am,  Sir« 

Your  most  obedient  humbW  •errantf 

X 
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AMVOTATION. 

We  assert,  that  the  gravity  of  a  body,  is  as  \ts  mas»,  and  InrriU  ctm^i- 
that  its  miufs  is  as  its  inertia^  or  the  power  by  wbidi  it  tend*  rjabje.***^**" 
to  prt**«erve  its  state  as  to  motion.      Adinittia^  or  asfiuniing 
the  IneJ  tift  to  be  invariable,  we  detliu^e,  that  i^ruvltiuiott  va- 
ries inverseiy  as  the  tjqiiare  of  the  difttance  lietweea  gravi- 
iatiii!^  Iiodies  ;  aTid  oiirol)9erv»tiofis  on  the  relative  Litotttioiis 
and   motions  of  the  heavenly   bodies  show,  that  this  is  the 
Cttse;  or  else,  that,  if  the  inertia  be  aubjeet  to  variation,  its 
diao^^es  are  such  m«  to  produce,  aloii^  with  no^ne  corretipon* 
dent  opposite  chanj^  in  t^ravity,  a  result  of  the  Mame  kind, 
B9  was  accounted  for  on  the  snppo^ltion  that  the  inertia  does 
not  vary.     But  we  seein  to  have  no  decisive  Ucts  to  deter-  Bat  derwtTe 
mine  as  to  our  origiiml  bypotheBes,  and  therefore  prefer  the  f**^  *^*  *****" 
simplest,     Thoiit^b  the  author  of  the  precedinsj'  letter  ap- 
pears to  have  confounded  the  terms  f^ravity  and  inertia;  yet 
the  experiiijentat  sptculutiocH  to  which  hiij  letter  points,  ap- 
peiirs  to  be  of  suflieient  interest  to  lend  to  meditations  of  »ot^-^t  *li€reii 
•ome  value,  and  to  authorize  its  insertion  in  our  JournaU 
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An  Account  of  a  simple  and  eemwmiraf  Method  qf  preparing 
an  artificial  Cheltenham  Water  highhj  imprei(nated  with 
Ca  rhon  ic  A  tid  f fixed  Air  J,  Btf  Richaud  Geekne,  Esq* 
of  Cork,  A.  B.  Trh.  Col  Dnh.^  M.D.,  md  President  tf 

(e  Huyal  Medieal  Societi/  Edinbttrgh^ 
To  Mr.  NICHOLSON. 
SIR. 
>u 
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yon  think  the  following  communicattoti  merits  a  place 
ur  valuabie  Jourual,  it  is  perfectly  at  your  ser^'icc,  and  ^atei  of  h\A 
insertion  you  will  confer  an  obb^tion  on  lepuie. 


Your  most  obedient  humble  servant, 
Edmhurgh,  Dec,  27,  1808.  R.  G. 

The  porgative  and  chalybeate  waters  of  Cheltenham  have 
long  and  deservetily  been  celebrated,  in  the  cure  of  many 
obstioale  and  alaniiin>^  dii^easiea.      The  chief  obstacles  to 

tr  more  {general  employment  seem  to  be,  the  imposstbi-* 
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Tht  ctfbonJc 
actd  of  e»%«D* 
lt»i  tmporufice 
in  11. 


Ufy  of  procuriDg  the  ntlQimt  water  in  a  proper  state  except 
at  the  spring;  or  the  «:arcitv  and  exorbttacit  firke  of  the 
aerated  artilicml  iruitation^  which  too  b  verf  fteldaui  to  hi 
met  with  properly  prepared. 

The  simple  solution  of  the  salioe  matter  of  thee  waten 
is  often  pra>cnbifd  with  the  mobt  happy  elfects.    Thi»,  ho»* 
erer,  entirely   wants  one  very  actrve  and  importatit  ut^rr- 
dient  of  the  natural  water,  the  farbonio  iicid;  by  the  livtir 
pun;>eiicy  of  wiiich*  wheo  in  sufficient  quantity,  the  ofkn* 
Mve  tante  of  the  ttaUai  ts  concealed^  and  a  luiii^eous  medioDe 
is  converted   into  an  agreeable  beverage.     Thi*>  i«  only  one^ 
and  perhapt^  the  least  of  the  advantages  of  the  carbonic  a    :, 
By  vittne  of  it,  and  the  iron  which  it  hold^  in  solution>  Hit 
use  of  this  water  may  be  persevered  in  for  a  longr  time  itith* 
mit  inconvenience:  for  during  its  emplnymeiit  the  appeUte 
wUl  be  improved,  and  the  digestive  organs  streogthencd : 
The  mere  <)f     *»^  ^^^  greater  quantity  of  this  acid  the  \rater  can  be  idm!* 
iht»  it cmiuUii  to  contain,  the  le;>ii  offensive  will  it  be  to  the  palate,  and  lijc 
les$  it  wdl  be  liable  to  be  rejected  by  the  stomach,  while  lh# 
whole  sy item,  Kymputhiziiig  with   the  tonic  effects  it  pro* 
duces  on  that  or^n,  wi)l  be  tlie  more  speedily  invigorated. 
Its  cbief  usfs^      ^^  uouki  be  out  of  plate  here,  to  fuier   lavirely  into  tbi 
medicinul  properties  of  this  water*,   1  shall  just  enumerate 
the  print ipnl  affections  of  the  system,  in  w  hicii  it  has  beca 
found  particularly  useful.     Those,  who*e  biliary  organs  * 
lon^  residence  in  a  wami  climate  has  impaired,  seldom  fail 
to  receive  much  benefit  from  u  course  of  Cheltenham  watefi 
and  its  use  may  be  continued  even  under  ctrcumstancei  of 
great  debility :  and   will  be  emimeuily  serviceable  if  any 
symptomii  of  dropsy  or  anasarca  threaten,  ns  so  often  hap* 
peni»  in  affections  of  the  liver.     In  t^Uindulur  obstructkmt  iti 
u^e  luis  often  been  attended  with  tiucceBs*  In  all  cases  wbcr« 
the  secretion  of  bile  is  vitiated,  or  irregular;  and  in  jsuo» 
dice  from  resistance  to  a  free  discharge  fiom  the  gall  blad- 
der, attended  with  sense  of  heut  and  distention  after  catitrg,  ^ 
this  water  will  be  employed  with  particular  advantage.  For  H 
remonng  a  sense  of  fulness  about  the  head  in  the  pletbonc, 
•nd  for  carrying  ofl'  the  eft'ects  of  any  excess  in  eatinf  «tf^  • 
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drinking^  no  medicine  seems  more  proper  than  this  laxative 
diluent.     For  habitunl  coustifiatioii  of  the  bourelsi  as  the 
stimulus  of  this  water  is  so  sli'^ht  that  its  frequ**nt  repelitioR 
cannot  be  productive  of  injury,  it  may   be  considered  the 
tafest  at  certainly  it  is  the  roost  pleasant  remedy. 

From  the  many  val liable  properties  of  this  mineral  water.  An  artificial ' 
!  am    firmlv  persuaded,  tlnit  it  would  be  far  more  exten-  ,*"/*'^'  eqnal  If 
sively  employed  than  it  ]&  at  present,  if  it  were  possible  to  the  naiurat, 
convey  the  natural  water  to  a  distance  unimpaired,  or  to  "^^^^v  P^P'"'^''** 
procure  at  a  rettiK>nabIe  price  au  imitation  of  it,  that  could 
be  relied  upon*     I  therefore  tru^t,  it  may  not  be  altogether 
useless,  to  lay  before  the   public  a  simple  and  economical 
method,  by  which  any  person  may  in  a  few  minuter  pre* 
pare  a  water  eminently  possessing  the  virtue?  of  the  natural 
spring,    as  composed    of  the   same   ingredleut^,  but  more 
*^  palatable,  as  containing  a  larger  quantity  of  the  carbonic 
•t  id,  which  also  increases  its  tonic  powers. 

The  natural  ChcUenhaTn  water  owes  its  virtues  principally  In^edient*  of 
In  Uie  sulphate*  of  i*oda  and  magnesia  f^itrivlated  natron^  ^^^^^  ^     *^*' 
intif   viirhtaffd  magnesia  J  which  are  its  purgative  conftti<» 
tuents.     It  contains  also  about  one  eighth  of  it«  bulk  of 
mrbonic  acid,  wliich  holds  in  solution  nearly  five  grains  of 
Iron  in  each  gallon  of  the  water.     The  sulphate  and  carbo* 
Biite  of  1ime«  which  may  also  be  detected  in  it,  are  not 
likely  in  any  re«pect  to  influence  its  medicinal  properties. 

The  carbonic  acid  employed  in  preparing  artificial  mine*  Impregnitioo 
ral  wnters  is  obtained  by  decomposing  the  natural  carbonates     J^*"  *^^ 
of  lime  fmarhie  or  thalk)^  by  meaue  of  the  sulphuric  fvUfi^ 
olicj  acid,  which  disengages  the  carboiiic,  initselastic  form, 
to  be  afterward  forted  into  the  water  by  mechanical  pressure, 
and  apparatus  which  has  not  yet  been  disclosed  to  the  public. 

The  carbonates  of  soda  and    magnesia  (common  soda  or  Carbonates  ^ 
prepared  natron,  and  magnesia'  alb«i)  contain  a  large  pro-  '!V^  ^^^'^  ^ 
portion  of  condensed  or  combined  rarbonic  acid  essentia!  to  \mtc-  give  out 
flicir  constitution;  the  fonuer  about  we  sixth,  and  the  IbX-  ^^*^*  ^^^^  **^«* 
ter  nearly  half  its  weight*     They  likewiie  are  both  decora-  ^^^^  the 
ppt'd  by  a  proper  quantity  of  the  pu^fihnric  acrd,   which,  neutral  »alu  ia 
uniting  to  their  bases  the  soda  or  •  ia,  forms  the  aul-  ^^'  -^ 

|iliaies  of  these  bajseii,  or  the  ealu  vi  l  ..  ....aliam  water ;  the 

OBiiiouic  acid  escaping  with  «tllew«;%ettc«  in  Ma  aeriform  state. 
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It  occurred  to  me,  that  if  bjr  wit  mearii  this  gas  timH 
he  crnifiaec)  at  it^  Br^t  di9en^gem«nt«  iind  a  soflittetrt 
qutintitf  of  water  present,  \t  ironid  be  absorbed  by  that  verf 
ti'atef  in  which  it  would  be  dtsetigao^ed*  and  serve  the  sam* 
purpose  as  when  afterward  driven  iuta  H  by  the  force  of  i 
condensing  apparatus.  I  made  mnny  expf  rtmeDts  to  tliis 
effect,  with  different  proportions*  and  with  diffcTTent  qusoti^ 
ties  of  the  ingredient r,  and  with  tJTe  moist  satisfactory 
suits :  and  foitnd,  that  the  entire  process  con  id  be  safely 
conveniently  conducted,  in  a  pint,  or  half  pmf  bott^ 
eommon  ^reen  ^lasa.  Hariii^'  calculated  what  quantity  ^f 
the  carbonates  of  soda  and  magnesia  fproperfy  prtpQt* 
timed)  would  yield  on  decomposition  a  volume  of  carbome 
acid,  that  might  without  danger  be  confined  in  a  half  pint 
bottle;  I  found  the  quantity  of  ditnte  sulphnric  dcid  neee** 
lary  to  deemnpose  it»  and  mejtsured  it  out  in  a  graduated 
l^ass.  1  then  put  the  carboaates  into  the  bottle,  togtftlti 
irith  one  grain  of  the  sulplmte  of  iron  f green  miriol/t 
nearly  filled  it  with  cold  water;  ju^  leaving  rtMm  to 
the  sulphuric  acid,  which  I  next  put  in,  and  instantly  cl 
th4^  bottle*  securing  the  cork  with  a  ^triiig^*  By  a  little  agv 
tatioDi  th^  salts  were  soon  dissolved,  and  the  liquor  became 
transparent :  and  on  removing^  the  cork,  I  had  the  sattsfsc* 
lion  to  find  the  process  had  succeeded  equal  to  my  moii 
•anguine  expectations:  for  the  liquor  was  so  highly  imprcg* 
nated  with  the  ^as,  as  to  be  scarcely  distino:uTshable  in  taftc 
froBi  the  best  prepared  soda  water,  and  it  0owed  with  eb«l 
Utiou  from  the  bottle,  the  iuiitant  the  string  was  unt 
driving  out  the  cork  with  considerable  violence*  The  qui 
titles  here  employed  were  too  great  for  general  utr,  beitig 
nearly  oae  half  greater  than  the  proportions,  which  farther 
experience  has  enabled  me  to  recoininetid:  however^ 
show,  that  the  stren^h  of  the  water  may  ht^  much  ia< 
without  burtittiig  tiie  bottles. 

Fm-thrr  partimlars  cf  the  proeen^  amd  cautUms  to  he  s^* 
served  in  conducting  it. 

The  carbonate  of  soda  employed  was  the  comaaoo  fiddiof 
commeree,  that  prepared  front  the  muhale  of  aoda  f§e§ 
salt  J  by  the  patent  process,  which  neither  deliqu^ced  wtd 
effloresced  by  expot^ure  U>  the  «ir»  aod  by  «  very  deCicitt 
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test  gave  no  indication  of  the  presence  of  lead,  which  hz% 
been  suspected  to  be  contftiuetl  in  soda  manuftictttrcd  in  this 
ay*  The  quantity  I  would  recommend  ia  two  sc^ruples,  or 
'Ibrty  grains  troyt  for  the  half  pint  of  water-  The  carbo* 
nate  af  magnesia  I  made  use  of  I  prepared  myself  from 

I  water,  and  therefore  1  could  depend  upon  ita  purity, 
^Tbe  quantity  for  the  same  dose  of  water  is  one  scruple,  or 
twenty  grains:  the  half  of  the  quantity  of  the  soda.  The 
pulphuric  acid  I  employ  is  the  dilute  acid  of  the  Edinburgh 
College:  of  the  specific  gravity  of  1'(I735,  and  was  formed, 
by  adding  onn  jmrt  (by  weight)  of  the  strong  acid  of  com- 
merce, of  the  specific  f^ravity  of  1*852,  to  ei^ht  parts  of 
^vater*  The  quantity  of  this  acid  I  use  is  250  grains  by 
teeasure,  or  a  quantity  w[iiffll  in  bulk  to  250  strains  of  water. 
In  this  proportion,  there  is  a  slij^ht  deficiency  of  sulphuric 
icidt  which  should  always  be  obserted ;  for  the  excess  of 
r^arbonic  acid  will  be  able  to  dissolve  any  carbonate  of  mag^ 
neata  that  may  remain ,  and  iiny  excess  of  sulphuric  acid 
^et  the  water  a  harsh  disagreeable  tastej  ^nd  might  iojare 
"the  teeth,  or  affect  the  bowels,  if  irritable.  The  Tolume  of 
eirbonic  acid  gas  disengaged  by  these  quantities  is  about  35 
cubic  inches,  end  in  a  half  pint  bottle  is  equnl  to  the  active 
pressure  of  an  additional  atmosphi^re  and  a  hulfon  tjie  sides 
oC  the  bottle*  or  to  two  atmospheres  and  a  half  upon  the 
iorliice  of  ihe  water-  The  sulphuric  acid  is  best  to  be  di- 
lated, as  by  this  any  errour  in  measuring  will  be  dJminithed| 
aad  by  dilution  it  throws  down  a  sediment,  which  of^en  con- 
tains a  portion  of  lead* 

As  the  carbonate  of  soda  is  unBteady  in  the  quantity  of  fnili cation  of 
I  water  It  contains,  being  affected  by  the  drj^ness  or  humidity  ^''^^cy  of 
©f  the  atmosphere,  and  the  sulphuric  acid  of  commerce  it 
ji^  always  of  the  same  strength,  it  may  happen,  that  the 
k^aantjty  of  the  acid  i  have  here  specified  shall  not  exactly 
amswer:  if  so»  any  excess   will  manifest  itsirif  by  an  acid 
iarte  in  the  water  after  it  has  stood  some  time  exposed  to 
Abe  air  in  an  open  vessel;  and  any  great  deficiency  of  acid, 
hf  the  whole  of  the  magnesia  not  being  dissolved.     In  this 
nae  the  quantity  of  acid  must  be  increased  or  diminished 
ks  indicated*     Bui  I  would  advise  every  person*  who  would  The  pn^ptt 
^wiih  to  give  this  process  a  fair  trial,  to  appreciate  by  expe-  b^P"'**"*i- 
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rim^nt  the  quantity  cif  acid  required  for  the 
nefia  he  may  employ  ;  as  it  jji  )*ery  aimple«  and  CMil 
formed*  \^^eigh  out  the  proper  quantity  of  the  carbonafe^, 
and  put  them  into  a  cc»cnrDoii  wine  or  ale  glass*  wilii 
an  ounce  of  water;  add  gradually  the  acid  to  tbetBi 
ttantiy  stirring  them  uotil  tht7  are  dissolved*  and  all  t\ 
VMCCOce  has  ceased ;  takitif!^  care,  that  no  excels  be  employtd, 
which  may  be  known  by  the  acid  taste,  or  by  tumof  toi 
icd  the  natural  blue  regetable  colours,  (as  infasion  of  tit- 
mus  or  of  red  cabbage  leaves  id  hot  i^ater) ;  note  e&artly 
the  quaufity  of  acid  that  was  used,  and  make  a  measotf 
coLitaining  ten  drops  teas  than  that  quantit}',  which  is  rtsilf 
done  by  marking  a  slender  ounce  phial  or  glass  tubes  bf 
means  of  a  die,  or  a  diamond.  If  this  is  found  to  anta# 
well,  a  good  parcel  o(  the  same  m^edients  as  thoaeof  dK 
experiment  should  be  procured  and  kept  in  clo^e  rt*sselft. 

The  corks  should  be  previoubly  fitted  to  the  bottleaia 
which  the  artiticial  water  is  to  be  prepared,  titat  aotinf 
may  be  1o»t  after  putting  io  die  acid ;  and  the  bottk-s&lioald 
always  be  kept  on  their  sides^,  that  the  liquor  may  corer  tlift 
cork»,  and  thus  prcveTit  the  e^oupe  of  Ute  gaa.  The  tnag^ 
iiesiiu  should  be  in  line  poTYd(*r,  that  it  may  dtasolve  mfllt 
readily:  the  soda  is  best  not  to  l>e  so,  as  by  its  alow  solutMHii 
the  magnesta  will  meet  the  acid  in  a  more  active  vtate^ 
there  is  no  danger,  that  the  soda  will  not  dii^solre  raadilf  ^ 
enough.  By  mimliD<B^  these  precautious,  a  bottU  o(  the  wa» 
ter  may  be  made  ready  for  use  in  less  timn  a  miaute:  bat  it 
will  keep  very  well,  only  observing  to  tibuke  the  bottle  bet 
fore  opening  it,  as  the  iron  precipitates  in  part. 

The  streagth  of  the  water  may  be  varied  at  pleasure*  by 
alterinG?  the  quantitit^s  of  the  %ahs^  with  respect  to  the  water, 
but  minding  the  relative  proportion  of  the  acid  to  the 
bonates.     For  a  pint  bottle  the  qntintilies  are:  carbonate 
aoda  four  scruples*  or  eighty  grains;  carbooate  of  mim\ 
aia  two  scruples,  or  forty  grains;   sulphuret  ^  ir»u 
grains*     This  is  a  fall  do^  for  an  adalt«  afid  more 
aliould  be  taken  for  a  constancy*  during  a  course  of  tbit 
ter.     The  expense  of  preparing  a  pint  bottif:  is 
penny;  the  strong  sulpharic  acid  or  oil  of  ^itfuiif 
eight  pence  per  pound,  and  the  soda  the  same  pnce,  or  Dim 
peuoct  by  the  single  pound*  V'HL 
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VIII. 

^Ilteomd  Letter  on  the  Advantages  of  Coal  Gas  Lights. 
Mr,  B.  CooE. . 


By 


To  Mr.  NICHOLSON. 


SIR, 


N  tnr  laat  letter  I  promised  you  a  few  plain  drawitig9»  but  On  the  tdTttto 
I  have  been  out  of  Town  nearly  three  manth«i  since  I  wrote  J'i^of  gat 
you,  which  has  hindered  ine  from  stfuding  them-     I  am 
iirous,  howererjf  po6&ibIe»  to  hand  you  the  few  following' 
Remarks,  in  addition  to  my  last  letter,  in  time  for  your  Jour* 


Fifiit,  with  respect  to  oil  and  cotton,  the  luau  who  doe«  Where  no  $qU 
ft  nne  these  articles,  may  onthiuking^ly  strike  that  out  of  q^^^^*^*" 


statement,  and  then  there  appears  but  little  or  no  ad> 
ttntage  from  the  adoption  of  the  use  of  the  gas  lighta. 
But  he  must  not  do  this :  for,  if  he  do  not  nse  these  arti- 
el»,  a  large  portion  of  the  expense  in  the  execution  of  the 
apparatus  is  saved,  and  one  lamp  will  consume  as  much  gas 
u  nearly  twelve  tights,  or  candles.  If  this  is  duly  consi* 
^dved,  the  saying  is  the  same,  or  neorly  so ;  for  leu  gas  will 
hi  wanting  to  be  made,  less  coal  consumed,  and  the  man  or 
bojf  that  makes  the  gas,  will  perhaps  be  required  to  make 
it  only  two  or  three  timei*  a  week,  instead  of  every  day, 
irhich  will  be  the  case,  if  the  j^ometer  is  small  and  lam  pi 
I  Instead  therefore  of  employing  a  man  a  part  of  Hii 
at  five  shillings  per  wrtk,  a  boy  will  be  employed  to 
it  at  perhaps  two  shillings  per  week  or  less.  Indeed  iu 
t  manufactories  a  boy  or  an  old  man  is  kept  to  job,  or 
errands;  and  he  will  be  able  to  do  thrs  and  all  hii 
jobs  besides ;  so  that  in  most  mariuftictorLes  this  man, 
rtlich  forms  a  very  great  portion  of  the  expense^  may  hn 
if^tly  struck  out.  Besides,  the  iudustiious  man,  who 
porki  in  his  own  shop,  may  do  it  himself^  as  the  trouble  is 
ttUc,  only  putting  a  fire  under  the  retort,  and  filling  there* 
with  coal ;  when  it  will  require  no  farther  attention^ 
^  to  eee  now  and  then  that  the  tire  is  kept  up* 
You  XXIL-J^Eii,  1609-  L  Secondlj-, 


L«diden  p^r^* 

old  fan  bar- 

telt. 


Corrected 

■fiAtement, 


[  recommeml  the  use  of  oW  gtti 
pip^s:  but  since  I  wrote  ray  former  letter,  I  hafe 
dnred  in  a  ^reat  measure  to  change  my  mind  ;  for,  hai 
bfeen  empfoyed  in  |Soiting  up  the  apparatu.s  for  tome 
sons  in  this  place,  I  Dnd  the  promij^ed   advantage  is 
great  as  it  first  appears.     Being  in  short  kng^ths, 
quire  many  joints,  or  soldering'  places,  and  if  th< 
properly  sound  and  air-tight,  the  gas  et^capes,  a  di 
hie  smell  is  prodiired,  your  gas  is  wast^fd,  and  the  pi 
disliked.     Now  the  patent  lead  pipe  may  be  had  in 
of  fifteen  or  twenty  feet»  m  that  even  in  extensive  manal 
tories  but  few  joints  will  be  wanting.     The  pipes  bkewif 
can  be  m»de  three  qoarterft  of  an  inch  or  one  inch  in 
bore  or  hole*  which  is  on  advantage ;  yon   can   bend 
round  any  angles;  and  there  will  not  be  so  ^eat  a  pi 
bility  of  leakage,  when  there  are  but  few  joiots.    1 
therefore,  although  the  lead  pipes  will  be  nMttinf  m 
p^nsiYe^  yet  when  all  their  advantages  are  canaidefii^  il 
lie  better  la  adopt  them*  than  the  other«     BeaideK  w\ 
the  pipes  are  done  with,  and  a  man  gives  over  trade,  ar  wld 
lie  removes  his  manufactory,  he  can  very  easily  retnovetM 
and  put  them  up  bgaui,  or  sell  thera  for  a  great  part  of  th 
origToal  co^t  for  old  lead.  There  is  also  another  sanagiatk 
workman's  putting  up  the  appamtus^  as  he  puts  upilield 
pipes  in  half  the  time  he  would  the  old  gun  barreh*         J 
Perhaps  therefore  we  may  make  the  following  statemesi 
for  in  iket  it  will  be  in  general  the  true  statement,  wbii^ 
only  lights  are  wanting  for  twenty  weeks  in  the  year. 


/    1.   d. 

Coal    for  twenty 

weeks,  at  li*  ^d  1  S  0 
Interest  on  £20  or 

2$...****-.***     16  0 

Saved 16    9  6 


Cr, 
Twenty  weeks,  ot 
Coak  ••«•«•••••    0 
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Here  I  have  only  allowed  the  half  of  my  fbmeri 
for  the  expanse  of  coal,  supposing  no  soldering  is  ^ 


t 


bat  rai^  not  half  will  }ye  nsedt  and  twice  or  tliree  timet  a 
^cek  wU!  be  q\jUe  sufficient  for  making  the  gas. 

I   have  also  kft  oul  entirely  the  expenses  of  a  maD,  at 

tb  will  be  seen  to  be  qoite  unneces^arj%  »o  little  time  will  be 
■quired  to  oitilve  and  attend  it,  if  only  used  for  light*. 

The  apparatus  too  in  this  case  will  not  cost  more  tbtttl 
tw-enty  or  twenty-live  pounds,  so  that  1  have  allowed  only 
one  pound  five  hhilUij|^  ft*r  interest-  And  althougl*  1  have 
reckoned  only  twenty  candles  to  be  used  in  this  statement, 
and  have  caloulaied  therefore  on  the  saving  of  twenty;  yet 
twenty*five,  or  even  more  may  be  lighted,  and  ot  a  very  lit- 
tle addttfonni  expense,  at  it  can  only  be  in  a  littie  more  coal 

ii»g  consumed ;  so  that,  if  I  were  to  reckon,  that  twenty* 

re  or  thirty  candles  were  used,  you  see  what  a  flattering 

advantage  would  appear.     But  I  am  not  desirous  of  paint- 

ing  the  piclure  with  glaring  colours,  tbt?  savifig  in  this  state- 

•meal  is  sufficient  to  satisfy  every  man,  who  is  interested  in 

it,  of  the  great  utility  of  the  thing, 

Tliere  is  one  thing  more  I  would  advance  in  its  favour.  It  Itsdtfagreeabli 
has  been  objected  to  by  several,  on  occount  of  its  disagreea-  *"^^!'  ^^^ 
ble  smeh  if  any  of  the  gas  escape,  or  if  the  gaa  have  not 
'been  properly  pnrilied.     Now,  Sir,  the  ver}*  thing  they  ob- 

tct  to  is  an  advantage.  I  would  ask  any  medical  man,  whe- 
€r  the  smell  of  burnt  tar  b^  injurious  to  the  constitution. 
Why  bum  pitch  and  tar,  to  destroy  contagion,  if  they  have 
not  the  power  of  doing  it?  The  gas  will  be  found,  instead  but  conducWt 
of  destroying  health,  to  promote  it,  even  in  the  last  stages  ***  h^^^- 
of  consumption.  It  is  a  fact,  the  smoak  of  the  coal  fires  ia  all 
large  manufacturing  towns,  instead  of  Injuring  the  health  of 
the  inhabitants,  is  good  for  itj  for  the  contagious  diseaset 
are  hardly  ever  known  to  appear,  much  less  to  increase  in 
them.  And  how  can  we  account  for  the  prevention  of  these 
diseases,  and  for  their  not  making  sad  havoc  and  devastation, 
in  places,  to  all  appearance  so  well  calculated  for  their  seat; 
crowded  manufactories,  crowded  streets,  filthy  drnnketi 
workmen,  the  whole  town  at  tiroes  quite  enireloped  with 
smoke ;  if  we  do  not  attribute  it  to  ita  real  and  true  caute, 
the  coal  s*moke  ? 

The  introduction  of  the  gat  into  mttiu^ctoriet  will  be 
foand  tttii  mor€  utefal  and  beneficia},  as  it  wtit  destroy  th^ 
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incoovenience  so  oden  compWned  of  ia  crowded  sboptaai 
manufactories,  where  so  maoy  people  are  forced  to  bi 
the  same  air  operand  over  again*  and  which  reafly  Ubjun- 
to  a  f  ery  great  degree.  I  say  it  will  remedy  this  by  puri^! 
ing  the  air.  1  have  no  doubt  it  will  completely  HiDder  aay 
thing  like  fever  from  spreading  in  those  ^hopu  aud  mantif4i<> 
tories^  if  it  should  be  accidentally  introduced*  In  fact  vt 
vil)  be  found  to  purge  and  piTriiy  the  Mr>  and  to  promoit 
healthy  instead  of  injuring  it. 

I  am*  Sir* 
Your  humble  servant, 

B.  COOK, 
Cart>Hne*sireeif  Birmingham^  Dec.  '^Hthf  1906. 


IX. 

On  the  Superiorittf  of  Plat'ma  for  making  the  Penduhm 
Spring  of  Watchei.     Btf  Mr*  James  Scott. 

To  Mr.  NICHOLSON. 
SIR, 


Ai 


B4Unc«  ifyring  XXS  your  Valuable  Journal  is  tmiversally  esteemed  a  sourcf 

ctpmbleof  im-  ^f  ^j,^  |,^g^  information  and  most  i^ueral  utility  to  the  me* 

chanical  as  welt  as  the  philosophical  world,   Ibegteavtto 

trouble  you  to  insert  a  few  remarks  on  the  subject  of  tbe 

r  pendulum  sprinf;;,  as  it  is  a  part  of  watch  work  I  have  oftfB 

considered  capable  of  the  greatest  improvement. 
FUtifis  tho  ^  h^^^  been  loDg  convinced  of  iLe  superior  adwntageiof 

¥est  m»ief ial,  platina  over  any  other  metal  of  whith  ihis  mstnimeot \m 
hitherto  been  made,  but  1  have  not  until  lately  been  able  to 
procure  any  of  it  in  wire  fit  for  that  purpose.  I  tiod  it  by 
repeated  experiments  to  possess  great  superiority  on  account 
of  itH  inperceptible  expansion;  aud^  wlmt  is  worthy  of  r^ 
mark,  the  platina  procured  for  this  purpose  should  not  be 
consolidated  by  arsetiic,  as  it  is  by  that  means  liable  to  ex< 
pansion.  I  also  find  it,  when  properly  drawn,  to  poj 
iufficlent  elasticity  for  any  extent  of  vibration;  it  coik ex- 
tremely well ;  and,  if  placed  when  coiled  on  tbe  surface  of 
a  flat  piece  of  metal,  making  one  end  of  the  spring  fasti  and 
marking  e:&acUy  tbe  other  extrexnityi  the  slightest  expaaM0o 


II 


but  trfctiic 
rouit  jiot  be 
employed  in 
coQfoHdatiag 
It* 


CONITKOCTIOII  OF  OALTAKIC  gATTIBIU. 


U9 


It  not  visible  ivben  applied  ta  heat ;  to  that  if  these  springt 
are  judlcioatiiy  made  of  this  metal,  I  am  conviuced  they  will 
turo  out  a  gimerul  beualit  to  the  pubtiCt  which  is  the  priQci* 
pal  object  af,  Sir, 

Yoiir  much  obliged  and  obedient  servaotp 

39.  GrafioH'StrteU  Dublin,  JAMES  SCOTT* 

June  20th,  1)506. 

P.  S.  Huving  for  a  length  of  time  made  use  of  this  metal  Superior  to 
la  my  cumpcnsatioo  curb%,  I  consider  it  a«  very  superior  to  *'"'  for  «wn^ 
•teel  for  every  in&trpment  of  this  kind*  cuit»«« 

N-  B.  This  paper  would  have  appeared  much  earlier,  had 
h  not  been  accidentally  mislaid. 


Qu  the  Construction  o/Galmnk  BatterieM*    In  a  Letter  from 
a  Correspondent, 


To  Mr.  NICHOLSON. 
SIR. 


& 


^VERY  lover  of  acience  in  the  country  must  have  fdt  Qu«^€S|«- 
the  K^eat  advantage  of  a  philosophical  Journal,  in  which  he  'P**^^f  **  , 
oever  fail  a  to  meet  with  a  judicious  selection  of  the  mott  g^Taoic  batt» 
important  disco verieg,  and  whence  he  may  hope  to  derive  ^^^ 
mformation,  that  would  be  rainly  tought  after  in  any  regular 
tE;ea6te« 

Soma  (rien^^f  ^^^  h^y^  united  their  efforts  to  follow  Pro^ 
feasor  Davy  in  his  grand  experiments  on  the  decomposition 
of  the  alkalis,  would  feel  hi^ly  gratitied  by  rep  lie*  to  the 
fbilowtQg  queitiont^ 

What  is  the  smallest  nun^ber  of  Galvanic  combinationsp 
and  the  smallest  surface  of  plates,  that  is  suflidrnt  to  de- 
compose tlie  fixed  alkalis^  And,  wIvM;  is  tlie  best  solution 
for  charging  a  battery,  so  as  to  produce  the  greattsst  power? 

We  have  seen,  that  batteries  formed  of  tlic  commoii 
roUeH  zine  do  not  act  so  powerfully  as  tho^^  which  have 
been  made  with  zinc  plates  that  were  cast.  It  is  suid,  tlvU 
^inc  is  commonly  alloyed,  to  make  it  roll  the  easier;  but  it 
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is  cerUjQ,  thiit  it  may  be  rolled  much  thiuer  than  b  requirf, 
ed  for  thia  purpose,  in  its  pure  state*. 

I  am.  Sir, 

Your  obedient  senrant,       , 
Jan.  2d,  IS09.  G.  K.  M. 

REPLY. 

Having  taken  the  libertj-  of  troubling  Mr.  Duvy  witli  a 
line  on  the  subject  here  stated,  I  wan  favoured  with  his  un* 
swer,  from  which  I  extract  the  following* 

**  In  my  early  experiments  upon  potassium,  I  often  pro- 
Cured  it  by  jneaas  of  a  buttery  of  oue  thousand  pairs  of 
plates  of  copper  and  zinc  of  six  inches  square,  charged  with 
a  solution  of  concentrated  nitrous  acid  in  ubout  forty  parts 
of  water.  This  is  tlie  lowe*t  power  that  I  employed  :  but* 
At  some  of  the  plates  had  been  mych  corroded  by  former 
proces^e* ,  I  should  conceive,  that  a  combination  of  eighty 
^ould  be  fiufticient,  provided  the  whole  arrangement  wai* 
perfect. 

"  The  decomposition  of  the  alkaline  earths  and  ammonia, 
by  amalgamation  or  combination  of  their  bases  may  be  «c* 
complished  by  a  much  weaker  combination,  lifly  plates  of 
six  or  four  incheit  square  beings  adtiquate  to  produce  sensi*> 
b|e  results* 

**  The  pota!*8ium,  which  1  have  u^d  tn  various  ana! jr-ticaf 
enquiries  lately  carried  on,  has  been  all  procured  by  chemv 
cal  means,  without  the  a ppli cation  of  electricity* 

**  Potash  may  be  decomposed  by  difterent  processes,  9omtf 
of  which  are  described  in  a  paper,  which  I  am  now  reading 
before  the  Royal  Society;  but  the  beit  method  is  Ihmlf; 
which  we  owe  to  the  ingrmous  researches  of  Messrs*  Gay 
Lussac  and  Theuard.  and  which  i^  the  first  of  this  kind*  b 
mere  chemical  attraction,  made  known. 

**  When  melted  potash  is  slowly  brought  into  contact  mi 
iron  tunitngs^or  lilitig>«,  heuted  to  whilenesa»hidrogea  gas  ig 
evolved^  holdmg  potassium  in  solution:  find  if  one  part 
the  iron  tube,  or  gun  barreU  in  which  the  expentxwat  it 
made,  be  preserved  cooU  the  metal  is  deposited  io  this  parl» 
bemg  pfecipitated  irom  the  hidrog;en  ^s  by  cooling. 
*  And  a|  lb«  cvmnion  ifmpcratare.  £* 

«*Th#' 
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**  The  patasblutn  is  never  procured  qaite  so  pure  ia  thin  Near  100 
i&aiioer,  at»  by  elect n city j  but  it  13  lit  lor  analytical  pur-  ^^^5"*  *  .^ 
p09«»»  and  I  have  obtained  it  with  so  littte  aHoy,  m  to  poa-by^  one  o^cia* 
sew  a  spec'ttic  gmvity  considerably  below  8,  wattr  l^eijig^  JO.  ^'**^' 
I  have  tiow  by  me  a  coftipact  lua^  produced  in  aii  operiitioii 
which  weighs  nearly  lOU  gruiiiB/* 


XL 

Atewiftt  of  an  economical  Method  of  Evapomtirtg  the  Water 

of  Brrneifprings,  emplot^ed  at  the  Salt  Works  of  Moutiers^ 

in  the  Department  of  Monf-Binnc,     Bf/  3ir,  H,  Lelivec,^ 

,  Engineer  of  Mines^  Sfc.  for  the  Departments  of  Mont-Bh^c 

and  the  Leman  Lake^*  , 


X  HE  richest  spring  at  MoMiers  is  constantly  at  the  tem-  BHnesprinfs at 
perature  of  30''  R.  [9D'3°  F.],  aud  when  cooled  down  to  10*=*  ^^'"iticri. 
[M'S*"]  indicates  withe  areometer  r83**t.    The  poorest  raiaea 
the  thermoineter  to  ^5'  [8S°  F*]  only,  and  indicates  J*5*  of 
salttie^.     Tlie  water  is  conveyed  b}'  troughs*  to  u  large  re-  Met>3od  of 
•ervoir,  ivhereit  is  teftto^ettle;  and  thenre  it  pas«t«  through  procuring  the 
Other  troughs  to  gradnuliou  huntes  flbout  1100  yai-ds  lower  * 

down.  In  its  course  it  give^  out  bubble*  of  carbonic  acid 
gtis»  and  depoiiitid  a  reddinh  Bediment,  which  is»  at  timt  oxide 
of  iron,  then  a  mi  suture  of  this  with  carbonate  of  lime,  and 
at   length   almoi^t  wtiolly  calcareous  carbonate.     It  paSBcs  ^    m 

through  four  graduation  houbeain  succession,  and  comes  out  'in 

of  the  lasl  at  the  strength  of  18%  and  sometiraes  more.     It 
ii  then  boiled  fjr  about  six  and  twenty  hours,  or  till  the  salt 
begins  to  cryi»tairi2ej  keeping  the  boilers  constantly  fullj  a 
Ibulness,  that  risesi  is  tjcummed  oH;   and  the  sulplmte  of' 
lime  it  contains  is  precipitated. 

The  sulphate  of  lime  betng  ruked  out,  in  winter  the  eva* 
poration  is  continued,  with  a  slow  fire,  till  the  whole  of  the 
ssit  ia  deposited :  but  in  summer  a  di  He  rent  proct^&s  is  foU 
lowed*  by  which  all  the  fuel  consumed  in  the  lu&tt  stage  of 

a  Jouroal  dc&  Mian,  Ma*  120. 

f  The  &reo meter  commonly  employed  in  tlic  Fitnch  s&Jt  works  Is  di- 
Tided  into  4^0  degre^^i  begloutng  «t  dliUikd  water,  aad  eadiog  »t  water 
tatur^ied  irith  salt. 

the 


1st  'K^  STAFOftATiva  nouss  roa  salt  won Kt. 

K«w  methcMi    the  proceis  if  tared*     When  the  solotion  i*  brooglit  im 
Ihe  Sftlt  wiib 


<>f  crv»ijlli«ing  p^-^^  ^^  saturation,  it  is  conreyed  to  a  re«en*oir,  whvnee 


e«t  ilie.  is  raited  by  a  chain-pump  to  a  trough  at  the  top  of  a  w< 

boildini?,  and  extended  it»  whoI«;  length.  From  thta 
it  runs  into  a  series  of  reiy  narrow  troughs  at  ri^t  aoi 
to  it»  atid  about  two  yardt  loii^«  To  eacb  of  these 
twenty-five  double  or  endlett  ropet,  6  millim.  [5  4  lines] 
in  diameter^  13  cent*  [5  inches]  from  each  other,  and  fix 
8  met.  [26  feet]  below.  The  saline  water,  fiowiog 
atantly  out  at  notches  cut  in  ttie  &ides  pf  the  troiigh%< 
trick le>  down  the  rope»,  round  which  it  foroit  a  rery  thia 
coat,  ditplayiu^  a  considerable  surface  to  the  aolveot  power 
of  the  air.  As  the  water  evaporntef^,  the  salt  is  deposited  oq 
the  ropes.  The  water  that  6ows  down  runt  into  the  reiir* 
voir,  and  ii  pumped  upa^in  repeatedly » till  it  is  exhausted^ 
when  it  >8  tuffered  to  run  into  the  basin,  thai  contains  H^ 
motlier-water. 

The  wuter  of  a  fresh  boiling  i^  treated  in  the  same  maof 
iier»  and  thus  teventeen  boilings  ^re  raised  in  suceewiaiii 
forming  one  making,  nhich  occupies  forty  or  five  and  forty 
days.  At  the  expiration  of  this  time  the  ropes  are  covered 
with  a  cylindrical  coat  of  salt  7  or  8  cent,  [iyS  or  3*15  in* 
che&]  diameter,  which  is  broken  by  a  particular  instrument 
for  the  purpose.  As  this  process  can  be  executed  only  ia 
summer,  seldom  more  than  two  making  stake  place  in  a  year. 

Erery  boihiig,  before  it  reaches  this  building  de^iosits  JOQ 
royrtagr.  [2^05  lb &]  of  salt  in  the  boilers;  aod  HoQ  myr, 
[14332  Ibt.]  are  collected  from  the  ropes,  making  in  all  'JS^ 
myr.  [16537  Itjfi*]  Thii  process  therefore  does  not  yield 
quite  BO  much  toilt,  as  the  product  of  the  evaporation  of  a 
similar  quantity  of  water  by  two  boilings  would  be  7&6  mjr* 
£17332  lb«,] ;  but  then  there  it  a  considerable  saving  of  time 
and  labour,  at  well  as  of  fuel»  and  the  salt  obtained  is  mare 
pure. 

This  process,  equally  ingenious  and  economical,  invented 
by  Mr.  Dubulet,  has  been  employed  with  success  everiioct 
the  year  17»8.  It  has  not  yet  been  adopted  in  any  other 
salt  works.  It  would  be  particulurly  advantageous  in  hot  and 
dry  climates* 
It  nay  be  used      Mr.  Roche  has  enhanced  the  utility  of  this  building,  bj 
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employing  it  ssi  a  graduation  house  during  the  eight  mon^fi  a«  i  rraduatioa 

iu  which  it  is  not  used  for  cryAtaUization.     He  has  found, 

that,  a\l  other  circumstances  being  the  &amei  the  e^^apora-  ^ 

tian  i^oes  on  nearly  twice  as  fuet  in  it  as  in  the  common  g^ra- 

duiUion  house  with  fa^^ots.     It  is  necessary  however,  that 

the  brine  should  be  of  the  strength   of  4"*  or  5°  before  it  ii 

brought  thither,  otherwise  the  ropes  would  speedily  rot. 

This  building^  with  ropes,  the  only  one  in  eikistence,  is  Dimeniinnscif 
90  met*  [295  feet]  long,  1?  met.  [55f  feet]  of  which  are  ' 
laken  up  by  the  pillars  and  the  machine-  It  is  divided  into 
•ix  arches,  by  party  walls  covered  with  boarde;  and  each 
«rch  contains  40  troughs,  and  consequently  £000  sioji^le 
liQpes  8*3  met.  [^7-2  feet]  long;  so  that  there  are  in  all 
1^000  ropes,  making  a  total  length  of  996OO  met*  [32G546 
feet}*  Little  expense  is  required  for  repairs,  as  three  fourthii 
#f  the  ropes  Itist  seventeen  or  eighteen  years  from  the  time 
tliey  are  put  up> 
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^clipM€i  qf  the  SateUifes  of  Jupiter ^  obsfrved  In/  Jon  if 
GoLDiNGHAM,  Esq .  F.  R,S*^  a fi d  H ttder  his  Superin ten e/- 
mace^  at  Mt^dras^  in  the  East  Indies^, 


jPI 


>ETWEEN  the  beginning  of  th^  year  1794  and  the  end  Ecllp«csof  Ju 
of  the  year  1802  Mr,  Goldingham  had  151  observations  of  j^*^*^''*  **•"*' 
^lip^es  of  the  first  satellite  of  Jupiter,  and  10$  of  the  se* 
coud  satellite,  either  at  their  iromersion,  emersion,  or  both. 
Of  these  he  has  given  tables,  noting  the  day,  whether  im* 
version  or  emersion,  apparent  and  mean  time  of  observa- 
tion, time  by  the  Ephemeris,  longitude  of  Madras  by  the 
tableSf  and  circumstances  of  weather,  &c«  As  the  judiciou« 
remarks  prefixed  to  these  tables  may  be  of  use  to  future  ob« 
ferverSv  it  will  not  be  u  naccep table  to  sei^eral  of  our  readers 
to  find  them  here*     They  are  as  follows. 

The  eclipses  of  the  satellites   of   Jupiter  were   observed  fde 
with  achromatic  telescopes,  by  Dollond,  of  tlirce  feet  and 
tmlf  focal  length,  and  magnifying  power  between  70  and 


•  Phil.  Trans,  fgr  iBoS,  p.  322\ 
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M;  haring  been  ocMwtnicted  nore  iaBediateljr  lor  tfab  fm^ 
poee,  for  which  thej  were  exceedingly  well  cslcakaed  ia  aU 
respects* 

An  astronomical  clock,  with  gridiron  pendnlnois  and  dead 
beat,  regulated  by  tranaitt  of  the  snn  and  staia,  was  mad 
for  the  time;  which  was  deduced  from  the  transit  of  the  ssn 
nearest  the  eciifMe,  and  Terified  by  the  one  immediately  pre- 
ceding or  following. 

The  circa mstances  under  which  the  eclipees  were  ob- 
serred  are  noted ;  from  these  may  be  inferred,  how  far  die 
results  are  to  be  depended  upou  :  those  ob^enred  with  tbt 
"  air  clear  and  the  planet  hi^W*  are  the  most  satis&ctoiy 
and  valuable,  nothing  to  the  ccnitiary  being  afterward  «• 
pressed. 

The  longitude  of  the  place,  by  numerous  obaenratioas  sf 
▼arious  descriptions,  is  5b  ri^r:  14",  or  80*:  18':  30'  easts! 
Greenwich:  by  coinpanug  this  with  the  numbers  in  fkn 
la^t  column,  the  diftereuce  of  the  tables  will  be  obtained* 

"Tlie  greater  number  of  these  eclipses  were  not  visible H 
Greenwich,  but  have  been  found  very  useful,  when  corre>* 
poudent  observations  have  been  taken  in  India. 

Persons  not  ra!ich  in  the  habit  of  obser^'ing  these  ecBpigt 
but  desirous  of  obtaining  as  much  correct  information  ftoni 
their  observations  as  potitible,  may  find  the  following  gene- 
ral remarks  of  use. 

A  correct  difference  of  lonj^itude,  it  would  appear,  is  wt 
to  be  expected,  by  comparing  the  time  of  observation  with 
tliat  in  the  tables ;  it  therefore  becomes  necessary  to  have  a 
correspondent  observation  to  compare  with,  or  some  satis* 
factory  observations  taken  under  a  known  meridian,  ahoot 
the  time;  from  which  the  errours  of  the  tables  maybe 
found.  Correspondent  observations  should,  however^  be 
obtained  if  possible:  but  it  must  not  be  supposed,  that  even 
these  will  give  a  correct  difterence  of  longitude,  unless  ob^ 
served  at  both  places,  under  the  hke  favourable  circumstan- 
ces, and  with  telescopes  of  the  same  powers. 

The  air  being  clear;  the  planet  so  high  as  to  be  out  of 
the  thick  atmosphere,  and  to  make  the  position  easy;  ^ 
telescope  sheltered  from  the  wind,  and  steady ;  neither  moon- 
light nor  twjlig^ht^  and  the  satellite  not  near  the  body  of  the 

planet; 
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f»1a[}et!  An  eclipse  observed  under  audi  circunistaiices  wilt,. 
1  apprehifiid,  be  hs  perfi'ct  as  it  weU  can  be;  and  a  corre* 
•poudeiit  obftcrvatiop,  taken  utider  the  like  circumstances, 
will  give  a  correct  ditference  of  loD^:itude  of  the  l*vo  placesi 
provided  the  eclipse  be  observed  with  telescopes  of  thesjit&e 
power?. 

Taking  the  eclipses  in  tlie  foHowing  tabl^  observed  un-  MuchafEcctrf 
der   these  favourable  driiuimtaiicea   as  the   htaiitlurd*  and  ^f  ""f**©^^* 
companng  tlie;r  result^  as  ^iveu  iti  the  Last  coluuiOj  witn  sunce». 
those  of  the  others,  it  will  be  found,  bow  much  the  lutter 
are  affected,  by  the  eclipses  having:  been  observed  wIrmi  the 
atmosphere  was  hazy,  or  the  planet  very  bjw,    dunn»j;  twi- 
Ugbt)  or  when  the  moon  was  near  the  planet,  or  the  s«atellite 
oot  far  from  the  body  of  Jupiter ;  and  thut  even  if  correspon- 
dent observations  hud  been  taken,  under  fuvouirable  ci renin* 
•tmnce^,   at  a  known  meridiaj),   the  difference  of  iongitude 
given  by  the  comparison  would  have  been  far  froui  correct ; 
the  same  eclipse  ob«ierved  at  two  places^  uudcr  similar  un- 
Isfonrabte  circumstances,  would  possibly  give  a  resnlt  near 
the  truth;    as  the  obuervations  at  both  places  would  be  af- 
lected   in   the  same  way,  but  probably  not  in  an  equal  de* 
free,  as  it  is  not  likely  there  would  be  exactly  the  same  de- 
cree of  hsize,    the  same  !?trength  of  twilight,  &c*  at  both 
pimce^ ;    and  therefore   those  obsenrationH  taken  under  the 
m^Mnc Xavourafde  circumstances  can  only  be  relied  upon  with 
^rertainty* 

Jt  may  not  be  an  easy  matter  to  have  telescopes  at  both  ©,3^-^11 
f>biccs  of  precisely  the  same  powers  for  these  observntions:  tclescopci 
^s»t  Miidraswe  had  two  telescopes  in  use,  const rncted  at  the  *^'*'*^" 
^ame  time,  in  appearance  precisely  alike,  and  intended  by 
JD'oJIood  to  have  been  so  in  all   respects;  3^et  on   repeated 
fcriaia,  one  was  found  to  have  a  decidtfd  advantage  of  several 
econds  over  the  other,  showing  the  emersions  sooner,  and 
t\i£  iniaiersions  later  by  that  quantity.     In  order  to  do  away  g  ,l   ±^^ 
lie  erroar  arising  from    a  diffi-Tence  in  the  powers  of  tele*  nierjonand 
Mcopes*  immersiofis  and  emrrgmis  should  be  observed  at  both  *^»'^^^5'?'^    . 

^farces;  the  dinerence  of  longitude  will  be  as  much  greater  Ecrred. 
"Amn  it  ought  to  be  by  one  series  as  less  by  the  other,  but  the 
^ediuoi  will  be  tlie  correct  difference  of  long^itude  of  the 
Hac^s:  it  is  possible  also  there  may  be  some  difference  in  Difference  in 

the  <r«»* 


•fc  u«c  vkiivfy  •  ic»utt  Tcijr  uiucrcuv  tiuui  intf  u 


SCIENTIFIC  NEWS. 

fii.kinson'sOi-  J  HE  first  volume  of  Mr.  Parkinson^s  Orgaai 
'  '  of  a  former  World,  which  I  have  noticed  in  VoL 

bas  been  some  time  before  the  public ;  and  I  ha 
satisfaction  of  announcii^  the  second,  which  is 
ferior  to  its  predeotfssor.  J  trust  it  will  be  ;a  sul 
^ification  rather  than  disappointment  to  my  read 
t^at  its  indefati^ble  author  has  not  been  able 
labours  on  the  fossil  remains  of  the  animal  worl 
present  volume,  and  that  he  cannot  even  pledge 
limit  them  to  a  third ;  as  he  very  judiciously  mc 
der  it  as  complete  as  possible,  without  adn^itting 
;fluoi2S  matter.  In  his  arrangement  he  nearly  fo 
ierius,  who,  after  treating  of  vegetables,  jprocee 
corals,  worms,  shells,  insects,  amphibia,  fiafaes, 
quadrupeds  up  to  man.  The  present  volume 
to  zoophytes,  many  figures  of  which  are  g;iveii 
plates,  executed  with  much  elegance,  and  the  | 
of  them  coloured  after  nature. 


ari^VTiric  ]r£Wt«  |5*^ 

Hie  cavitks  of  which  are  divided  by  lamelHe  disposed  in  a 
atellular  form.  The  aiuroal^  which  in  the  recent  coral  fills 
these  cavities,  was  first  depicted  by  Donati  in  the  47th  vo* 
lome  of  the  Fhilosophical  Transactions,  p.  105,  PI.  IV* 
mod  in  the  Natural  History  of  the  Adriatic  Sell  by  the  same 
author.  Its  feet  are  in  connderable  number,  and  terminate 
atemally  in  two  conical  productions,  which,  being  placed 
on  each  side  of  every  one  of  the  lamellae  that  give  the  stcl- 
lutlar  form  to  the  cavity  of  the  coral,  serve  to  affix  the  ani- 
mal to  the  circumference  of  its  cell,  and  may  with  propriety 
be  considered  as  the  instruments,  by  which  the  little  animal 
forma  the  lamellae  themselves.  The  bases  of  these  conical 
productions  unite  and  form  round  bodies,  which  possess 
somewbat  of  the  figure  and  of  the  properties  of  a  muscle : 
they  undoubtedly  serving  to  lengthen  or  shorten  the  feet^ 
and  also  most  probably  to  regulate  the  force,  with  which 
they  clasp  the  lamellae,  on  which  they  exert  their  plastic 
powers.  The  other  ends  of  these  round  bodies  terminate  in 
•fBall  cylindric  tubes,  which  are  attached  to  the  shell  of  the 
animal,  in  the  centre  of  which  is  seen  its  head,  capable  of 
moving  with  great  quickness,  and  ornamented  with  several 
rays,  which  are  most  probably  the  arms  or  claws  with  which 
it  feizes  and  secures  the  aniiualculae  on  which  it  feeds. 

Attributing  the  formation  of  these  corals  lo  the  operations  Manner  in 
of  the  madreporean  or  medusean  polype,  let  us  endeavour  to  which  the  co- 
trace  the  little  architect  through  its  wonderful  labours, '^^ "  ^°'°^*^ 
Agreeable  to  the  observations  of  Donati,  each  of  the  legs, 
MM  he  terms  them,  of  the  polype  are  provided  with  two  pro-^ 
ocfies,  which  are  applied  to  each  side  of  one  of  the  perpen« 
dieular  laminse,  whilst  a  muscular  pyriform  body,  attached 
Jlo  the  other  end  of  the  leg,  gives  to  it  the  power  of  employ* 
iDg  that  motion  which  is  necessary  for  the  accomplishment 
of  its  task.  The  young  polype,  disposed  on  an  appropriate 
apot,  may  be  considered  as  completing  its  operations  by  two 
diithict  processes :  the  secretion  and  separation  of  carbonate 
of  lin)e  from  the  sea  water,  conveyed  through  the  pyriform 
body ;  and  its  deposition,  at  its  moment  of  secretion,  by 
the  two  small  processes,  where  the  economy  of  the  animal 
dtrects.  Proportioned  to  the  number  of  legs  possessed  by 
the  infiuit  aniipal  was  probably  the  number  of  perpendicu* 

lar 


curious  fabric  have  derived  its  fashion  from  th< 
form  of  this  minute  and  wonderful  animal. 

That  the  formation  of  these  turbinated  ma^ 
hare  been  thus  effected  does  not  appear  difficul 
Neither  is  it  difiicuU  to  understand,  that  whc 
had  attained  its  full  extent  of  growth,  the  conti 
labours  would  produce,  not  a  body  of  a. conic 
cylindrical  form.  Nor  does  it  appear  unlikely 
any  accidental  circumstance  change  its  horizoi 
a  proportional  deflection  from  Ihe  straight  lii 
occasioned  ;  and  a  coralline  body  of  a  curved  f 
duoed.  Specimens  of  both  these  form$>  it  1 
remarked,  are  frequently  found. 


Report*  of  the      THE  long  expected  Reports  of  the  Prevew 

Mli1^i7a-     Institution  at  Bristol,  have  been  left  by  the  I 

stituation.        does  in  some  degree  of  forwardness.    They  ^ 

pleted  and  published  as  soon  as  possible,  by  B 

Dr.  Hook.    The  former  of  these  gentlemen  hi 

geon  to  the  Institution  from  its  first  commeti 

the  latter  has  been  connected  with  it  since  t 

March,  1804. 

Life  of  Dr.  Dr.  Hook  is  likewise  about  to  publish  a  Lif< 
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>  Magaiioe*  As  this  nvoqthly  pubUcatioQ>  being  of  recent 
Jit^e^  may  be  unknown  to  many  of  my  reader»»  I-  shall  ju$t 
iDform  them,  that  its  object  is,  to  communicate  general  and 
nsefal  information  on  the  different  subjects  connected  with 
^rade,  commerce,  and  manufactures. 

St.  Thomas's  and  Guy^s  Hospitals. 

The  spring  courses  of  Lectures  at  these  adjoining  Hospi-  Medical  tad 
tals  will  commence  as  usual  the  1st  of  February,  viz.         .  «"'B"»1  *«c- 

At  St.  Thomas's. 

Ammtomy  and  Operations  of  Surgery^  by  Mr.  Clini  and 
.   Mr.  CooPGB* 

Principles  and  Practice  of  Surgery^  by  Mr.  Cooper. 

At  Gny^s. 
.   Practice  of  Medicine,    by  Dr.   Babikgton   and    Dr. 

^  CUERT* 

V  .  CkeMUsiry^  by  Dr.  Babinotoit,  Dr.  Maecst,  and  Mr. 
^  Allrit.  * 

Experimental  Philosophy^  by  Mr.  Allen. 
Theory  nf  Medicine  and  Materia  Medica,  by  Dr.  CuERT 
End  Dr.  Chqlmelet. 

Midv^fery,  and  Diseases  of  Women  and  Children^  by  Dr. 
Haiohton. 

Pkysiohgy,  or  Laws  of  the  Animal  Economy,  by  Dr. 
Hai^htov. 

Oecashnal  Clinical  Lectures  on  Select  Medical  Cases,  by 
•  Dr.  Babington,  Dr.  Curry,  and  Dr.  Marcet. 
Structure  and  Diseases  of  the  Teeth,  by  Mr.  Fox. 

N*  B.    These  several  Lectures  are  so  arranged,  that  na 
^   two  of  them  interfere  in  the  hours  of  attendance;  and  the 
whole  is  calculated  to  form  a  Complete  Course  ^  MedkeJ 
mad  Ckirmrgieai  Instructions. 

Errata  in  our  last  Number* 
Ptf«  IbM 
8    13    Ar  E  and  B,  read  E  A  B. 

19  ftom  hot.   For  and  — j-t  read  runes  inversdy  as     ^ 
'^^*  radius. 
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•  Snow  at  10  P.  M.  heaTy  snow  all  night 
f  The  constellation  Orion  brilliant.    Very  black  in  the  north. 
1  At  I  P  M.  appearance  of  ehangc,  rain  freezing  as  itfelL    The  thcnnoB*- 
Cert  la  a  few  minutes  covered  with  ice,  fuoceeded  by  rain  and  snow  aUtJ>eoi|W. 
i  At  11  heavy  snow. 


A 

ir,  JOURNAL 


f.v' 


M       ■    •    .  OF 


^ 


fcixiTRAL  PHILOSOPHY,  CHEMISTRY, 

AND 

THE  ARTS. 

MARCH,  I8O9. 

ARTICLE  L 

i 

3f  tAiier  on  the  AUerationSf  thai  hav€  taken  place  tn  the 
Sirmciure  of  Rocks^  on  the  Surfkee  of  the  basaltic  Cotcii- 
Mrjf  in  the  Counties  of  Derry  and  Antrim*  Addressed  to 
Humphry  Datt,  Esq.  Sec.  R.S.    By  William  Ri^ 

SIR, 

X  Request  yoa  will  be  80  good  ab  to  lay  before  the  Rojal  ThebastUic 
Society  the  following  obfierrations  on  the  Natural  History  of  ^^""^17  °t** 
that  part  of  Antrim,  (contiguous  to  the  Giaut^s  Causeway,)  ctu^-way  im 
Which  you  and  I  examined  so  carefully  together.    I  know  poruni » |tn« 
Mt  any  country,  that  deserves  so  well  to  have  its  facts  faith-    '^' 
fidly  recorded;  from  the  important  conclusions  to  which  ihoy 


The  basaltic  area  (taken  in  its  whole  extent)  comprehends 
Ae  ipreater  part  of  Antrim^  and  the  east  side  of  Derry  to  a 
ttn^erable  depth* 

•  Philot.  Tians.  for  I8O8,  p.  187. 

you  XXII.  No.  9d-^ARCB,  1809.  M  la 


}5i  ^V  THE  BASALTIC  COOVTRY  IH   IRSLAVD. 

and  aflfbrdi  In  a  geological  point  of  view,  Nature  *  has  iMien  Tery  kio^ 

Zl^Mdy?  to  this  district,  for  ftot  content  with  assembling  togetlier  in 
a  small  space  so  many  of  her  curious  produdlioos,  and  «r- 
ranging  them  with  more  regularity  and  steadiness  than  is 
any  other  country  described,  she  has  condescended  occs* 
sionally  to  withdraw  the  veil,  and  lay  herself  open  te  vievi 
often  exhibiting  a  spectacle  equally  gratifying  to  the  admirer 
of  magr;ificence,  and  to  the  curious  naturalist,  who  can  berei 
by  simple  inspection,  trace  the  arrangements,  which  are  to 
be  discovered  elsewhere  only  by  penet^ting  beneath  tke 
surface  of  the  earth. 
Partieularljr  As  soon  as  we  enter  the  basaltic  area,,  we  begin  to  perceif* 

"***Srce«ii     ^^^^^^  ®^  these  arrangements ;  as  we  advance  farther  north, 
they  increase;  and  in  the  tract  near  the  shore,  and  espe* 
cially  at  the  island  of  RaihltHf  whicti  seems  to  have  come 
fresher  from  the  hand  of  nature  than  the  rest  of  our  area, the 
stratification  of  the  whole  is  perfectly  visible,  and  thenatorfl 
of  the  several  strata  laid  open  to  us  at  their  abrupt  and  pre* 
cipitous  terminations. 
To  the  Rontb-      To  the  southward  we  perceive  the  distinctive  featorts 
tinct.     *         abate,  and  wear  away;  the  basaltic  stratification  indeed  »• 
nialns,  but  is  no  longer  displayed  to  us  in  the  same  manuer; 
the  neat,  prismatic,  internal  construction  of  tlie  strata,  which 
occurs  so  frequently  on  and  near  the  coast,  is  scarcely  to  be 
met  with  at  a  distance  from  it;  a  rude  columnar  appearance 
is  all  we  find,  and  that  but  rarely. 
O     the  north      It  is  at  tlie  periphery  of  our  area,  and  especially  at  its 
'letely'opM.    "o^^*''*"  ^'^^^  ^^^^^  ^vcry  thing  is  displayed  to  the  greatest 
advantage ;  here  we  have  perpendicular  facades  often  coo- 
tin  uous  for  miles,  and  every  separate  stratum  completelj 
open  to  examination. 
Fot^r  most  Of  these  facades,  four  are  more  distinguished  by  their 

striking  iiurts.  g^^j^jgy^  ^^d  beauty  than  the  rest,  Ma^iiligan  Rock,  Cat 
Hiilf  Bengore,  and  Fairhead. 

The  two  former  are  at  the  extreme  points  of  the  north* 
west  diagonal  of  our  area,  and  nearly  forty  miles  asander; 

•  By  the  woid  Nature,  which  frequently  occurs  ia  the  course  of  tte 
Mf  nioir,  1  always  mean,  according  to  Ray*s  definition,  the  wisdoo  ^ 
God  in  the  creation  oi  i\\t  world. 

tfcty 


on  TH«r  BASALTIC  GOi(«rTBY  IK  IRBLAIfB*s  |0f 

tfiey  ere  tt  the  summits  of  mouataias,  and  accessible- by 
Uad. 

The  precipitous  faces  of  Fairhead  and  Bengorf^  to  which  > 

T'bad  the  pleasure  of  attending  you,  and  which  are  visible 
6nly  frOfD  the  sea,  are  the  most  beautiful,  and  the  most 
tmrious ;  for  the  strata,  which  at  MagilUgan  and  Cove  HiU 
iir«  ail  nearly  simitar,  at  Fairhead  and  Bengore  are  much 
diversified.  Of  Fairhead  I  have  already  published  an  ac*  Ftirheid. 
count  in  Nicholson's  Journal,  for  December,  1801,  quarto 
series,  and  I  now  propose  to  execute  an  intention,  which  I 
have  had  for  some  years,  of  giving  a  minute  account  of  Bengoivk 
Bengore. 

'I  am  aware,  that  it  will  be  extremely  difficult  to  convey  a 
dear  and  adequate  idea  of  an  assemblage  of  l6  strata,  (for 
Mch  is  the  number  of  which  our  promontory  ih  composed)^ 
i^earing  and  disappearing  at  various  altitudes,  yet  retain* 
iog  each  its  own  proper  place,  and  forming  together  a  most 
fieautiful  and  regular  whole,  though  never  considered  as 
Boch  before. 

But  as  I  have  the  aid  of  very  correct  views  of  the  most 
Important  parts  of  the  facade,  to  the  accuracy  and  tidelity 
bt  which  I  have  already  obtained  your  testio^ony — I  shall 
venture  to  proceed,  for  1  am  anxious  to  bring  into  notice 
the  most  complete  exposure  of  the  internal  structure  of  a 
district,  that  I  have  seen  or  read  of;  as  there  is  little  like* 
Uhood  that  any  other  person  will  enjoy  the  opportunities, 
i^hich  I  have  had  for  so  many  years,  of  exploring  this  inte«- 
r^esting  patt  of  our  coast,  through  a  turbulent  sea,  and  rapid 
fides. 

ticscription  of  the  Promontory  of  Bengore^  and  its  Strattf!'^ 
cation*      * 

This  promontory  commences  at  the  termination  of  Aul^  Bengore  d^ 
W  Strandi  where  the  coast,  the  general  direction  of  which  tcribed. 
brsevcffsl  miles  had  been  due- east  and  west,  tornii  toithe 
mth-east,  and,  after  being  cut  into  several  semicircular 
liQfay  deflects  to  the  S.  S.  E.,  and  near  the  old  castle  of 
hm$ei}erick  resumes  its  former  rectilineal  and  nearly  eastern 
irectioiu 

Ms  th« 


co^eroiji  with 
grUf/ 


General  cif- 
<il^mstances. 


perpendicular,  the  uevernl  strata  are  easily  < 
from  each  other,  but  where  the  slightest  obliq 
m  grassy  cov-ering  is  farmed,  that  effect aally  coi 
neatb  it ;  hence  the  face  of  the  precipice  aeetns 
nfted;  the  colamtiar  strata  in  some  places  onl 
dctftched  gioupt  of  pillars,  while  in  others  the} 
five  colonnades* 

I  shall  now  state  the  appearances  as  we  a 

caast  the  promontory  from  the  westward,  not 

first  view  of  the  precipice  erery  thing  that  may  I 

••  general,  and  reserving  (as  I  did  with  you)  f< 

in  the  contrary  direction,  a  detailed  account  c 

taken  separately. 

the  ttiatt  The  irst  circumstance,  that  occurs  to  the  i 

than  the  sur.  t^^ftr  On  hiB  ^>proach,  is,  that  although  both 

hce.  tory  itself,  and  the  strata  composing  it,  ascend ' 

ward,  yet  it  is  not  in  the  same  angle,  the  strati 

inclined  to  the  horizon  than  the  line  tracing 

of  the  promontory,  a  fact  which  I  shall  accou 

ward« 

From  iht  Black  Rock  to  the  GioHfs  Causew 

Strata.  mile)  the  materials,  and  their  arrangement,  ar 

those  of  the  coast  to  the  westward,  viz.  strata 

'V  salt,  generally  separatlKl  by  thinner  ^ttata  of  a 
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WtweeD  the  Giant's  Causeway  and  Dvnseveriek  I  now  Ihoit: 
myself,  af  all  the  ttraU  compunng  it  emerge  between  thceei 
taro  poinlt. 

As  we  proceed  .along  the  coast  frooa  the  GUmi'^s  Cmuswmg  KteetndfidDsr, 
«s»tward»  we  perceive  the  whole  mass  of  strata  ascend  gr»«******^* 
daallT»  cnlicmiate  at  the  northern  pomt  of  the  promontory^ 
and  then  descend  more  rapidly,  as  the  land  falls  away  to  the 
••nth-east,  until  having  traced  them  across  the  fkce  of  the 
precipice  we  see  them  immerge  separately  at  and  beyond 
Fortmoon  tthyn  dikes. 

•  The  western  side  of  the  promontory  is  cat  down  perpendi*  whjii  4!ikm, 
cnlarly,  by  eleven  tchyn  dikes;  the  intervals  between  tiiem 
use  unequal,  but  they  all  reach  from  the  top  of  the  precipicci- 
fco  the  water,  oat  of  which  some  of  them  again  emerge  In 
considerable  fragments;  they  are  all  constructed  of  hortaoii* 
bal  prisms,  which  are  strongly  contrasted  wit)i  the  verticfl 
pillars  of  the  strato  through  which  they  pass. 

One  of  the  dikes  at  Port  Cooan^  on  Bengort^  half  a  mile. 
TfOiB  the  Gianfs  Causeway 9  is  very  beautiful ;  an  insulated 
rock  about  I60  feet  high,  and  90  in  diameter,  stands  perr 
pendicular  in  the  middle  of  a  small  bay ;  the  main  body  of 
tbe  rock  is  similar  to  the  contiguous  consolidated  masses ; 
but  on  the  east  side  a  singular  whyn  dike  is  joined  to  it, 
composed  (as  they  often  are)  of  several  walls  agglutinated  '  * 

together,  with  wall-like  fragments  of  other  parts  of  the  dike 
fttnergii^  at  their  base ;  the  solid  mass  of  dike  is  seen  cutr* 
ting  down  the  pr^scipice  to  the  southward  at  150  yaid^ 
iitftancc. 

Depressions  qf  the  Strata. 

^SooDJifter  we  bare  passed  the  last  of  our  whyn  dikes  at  Dcprestioosar 
^mri  ^agsMt  (4  name  derived  from  a  vessel  belougiug  to  tht^^*  "^^ 
Kpaaisb  Armada  having  been  driven  ashore  in  that  creek), 
%e  difloover  a  new  and  curious  circomstance,  fix.  that  the 
Western  half  of  the  promontory  has  sunk  or  subsided  bei» 
tucen  thirty  and  forty  feet,  wiUiout  the  slightest  concusma 
m  derangement  of  the  parallelism  of  the  siratti. 

Two  other  depressions  appear  as  we  proceed  onwai^lsr 
^ila.n^  i^MtiMOii,  and  the  other  at  the  angle  where  the  pro* 
Wgins  to  pfO)tot  fiom  the  rectilintal  coast;  these 

however 


TtoTPeirer  are  far  less  considerable  in  thickneaa  fhaa'tlie  ftt* 
ceding*  neiUier  of  them  exceeding  five  feet.    - 

Such  depresi^ions  occur  at  the  collieries  near  BMftmikf 
%^  V  "^  *  iUM)  gelleral^y.  on  one  side  of  a  wbytf  di)ce.  M^e  Have  also  at 
f.-'ti  Seaporij  two  miles  west  frofu  the  Giaiif '#  C«atfe»«y«  adike, 
^blique  and  ttn4oUting»  with  a  depression  of  the  strata  of 
about  four  fe^  on  one  side ;  but  on  Bengore  promontory 
0^  dikes  are  unaccompaaied  by  depressiona  of  t^  strata, 
•q4  where  we  have  deiic^^Mions,  we  da  not  find  a  trace  of  a 
dyke. 

.  The  portions  of  this  ex.tensire  facade,  which  I  have  ae- 
lectod  fof  explanatory  views,  are  Porimoomt  in  or  near  vbidi 
most  of  i^j;  strata  «aierge,  and  Pletkin^  where  the  atnta 
Cu1i9ii»ate«  each  of  thoKe  viewtt  190  exhibits  one  of  oor  de« 
pneafionf ,  but  in  that  of  PUsldu^  the  ^rst  apparent  depre»* 
tiotk  is  purely  '^an  optical  eflect  arising;  from  the  posiiioo  of 
xny  friend  Major  0*jNeal,  of  the  56th,  who  took  his  vieir 
from  the  water* 

^  Enumeration  of  the  sixteen  Strata  that  compose  the  Pnmn* 

tort/  of  Bengore y  taken  in  their  regular  Order ^  and  coml* 

ittgj'rom  above* 

• 

EnuraeratioQ  The  country  immediately  to  the  southward  of  Bengore  it 
•ftbestrau.  j^^g  the  Promontory  itself  a  stratified  mass,  accumulated 
to  the  summits  of  Craigh  Park  and  Croaghmore^  the  first 
five  hundred  and  the  second  seven  hundred  feet  hi^;  bat 
with  these  strata  I  have  nothing  to  do,  limitin£r  myself  to 
those  alone  of  which  the  promontory  is  formed,  and  which 
are  exhibited  in  its  facades. 

The  uppermost  of  these  commences  near  half  a  mile  to 
the  eastward  of  the  angle,  where  the  coast,  deflectin^^  firoQi 
its  due  east  and  west  course,  tarns  to  the  north-west,  and 
begins  to  form  the  promontory. 

So  far  the  course  of  this  stratum  is  to  appearance  perfectlf 
horizontal,  for  the  strata  all  ascending  to  the  north,  theio- 
t^rsection  of  their  planes  with  the  plane  of  the  sea  mast  roo 
east  and  west,  that  is,  in  the  present  case  it  coincides  witir 
t^e  direction  of  the  coast. 

But  when  the  coast  changes  its  direction,  this  coiniideotf 
ceases,  and  the  facade  (thai  n  Ih^  v^fticil  sJecfiOQ  of  ^ 

coast) 


i 


ON    THE  bASALTIC   COUNTRY    IN    IRELAVD.  '  ^  f^ 

eoast]  logins^  its  e;ij?t  and  west  course,  its  strata  miist  appear 
to  ascend  towards  the  point  it  turns  to;  therefore  the  strata 
at  PartmaOH,  and  alonj^  the  north-east  sjde  of  the  pPronmn-  ^ 
tory,  should  ascend  obliquely  alon^  the  fumades,  as  they 
actually  do. 

rinl  Stratum,  (w).     See  PI.  V. 

The  Btratura  I  commence  with  forms  the  whole  facade,  1st  stratum. 
from  its  first  appearance  until  it  reaches  the  promontory  ;  it 
consis.s  of  massive  pillars  rather  rude,  and  about  sixty  feef 
long.  Us  course  for  half  a  mile  (as  I  have  stated)  seems  ho- 
rizontal, but  on  the  face  of  the  promontory  it  ascends,  and 
continues  to  rise  uniformly  until  it  reaches  the  summit^ 
which  it  lines  as  far  as  Portmoon,  ort  the  south  side  of  which 
it  loses  some  of  its  thickness^  then  suddenly  disappears  and 
▼anibhes  from  that  fa9ade,  recedinjj  westward  in  the  form  of 
ft  stony  ridge,  and  is  Seen  no  more. 

Second  Stratum,  (k)i 

Tlie  stratum  upon  which  the  preceding  rests  is  red  as  8d  stratum. 
brick,  and  about  nine  feet  thick ^  it  appears  in  spots  and 
patches  just  above  high  water  mark,  so  long  as  the  incum- 
bent stratum  continues  horizontal,  but  when  that  rises  ob- 
liquely, the  second  ascends  with  it;  it  is  now  completely 
displayed,  and  having  supported  the  preceding  in  its  course 
to  the  summit,  vanishes  with  it  (at  x  in  the  view  of  Port" 
tnooHf)  and  is  seen  no  more. 

These  ochreous  matters,  so  common  in  all  basaltic  coun- 
tries, accordmg  to  Mr.  F.  St.  Food's  opinion,  were  once  pure 
liai^lt,  bu^  have  undergone  some  chemical  process  of  nature  '.1 

Tue  axe  unacquainted  with,  by  which  their  colour  baa  beta 
cbadged. 

Third  Stratum,  (i). 

The  next  stratum  is  the  last  of  tliose  composing  the  pro-  3^1  stratum. 
montory  which  appears  beyond  it ;  for  so  long  as  the  first  ' ' 

%Qd  second  continue  their  horizontal  course  toward  Ben'' 
4poftf,  ^his  third  accompanies  them,  showing  its  upper  sur- 
Ace  between  high  and  low  ^ater  mark ;  but  when  it  ascends 
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along  with  the  otben  across  th«  facades,  it  displays  its  whole 
thickDPss«  above  fifty  feet. 
Irregular  yns*  This  btratuni  is  of  that  variety  of  hnsalt  I  have  on  difTevrnt 
zaatic  buait.  occatioas  distiuguibhed  by  the  name  irregular  prismatic ;  it 
reaembles  the  columnar  basalt  in  grain,  but  differs  from  it 
totally  in  principle  of  internal  construction,  for  its  prisms  are 
small,  not  articulatedy  and  indifferent  as  to  the  position  of 
their  axes,  which  is  perpetuallv  changing. 

The  irregular  prismatic  basalt  accompanies  the  columnar 
in  most  countries,  aii  at  Poni  du  Banme,  at  Trezza^  ut  BoU 
ava  in  the  Souiui  qf  Muilf  and  at  Stqffa,  In  Antrim  it  i« 
very  common;  and  here  is  a  striking  resemblance  betweeu 
the  rock  crowning  the  celebrated  columns  at  Staffa,  and  a 
ttratum  covering  a  very  neat  colonnade  at  CraigahuUuT, 
near  PoriruMh, 

This  atratum  (as  is  well  exhibited  in  the  view  of  Port' 
moon)  is  scolloped  off  irregularly  from  the  point  where  it 
becomes  superficial  (jc),  until  it  completely  disappears  at 
(2) ;  a  thin  stripe  of  its  lower  edge  alone  is  ever  resumed 
again. 

Fourth  Stratvm,  (A). 

4t}i  stratum.  The  next  three  strata  will  require  only  very  short  descrip- 
tions; the  fourth  is  about  seven  feet  thick,  entirely  columnar, 
the  pillars  small,  but  not  neat;  they  appear  vvry  white  from 
a  thick  covering  of  byssus  sajcatilii,  which  sliows  a  greut 
predilection  for  this  stratum. 

Fijlh  Stratum^  (g). 

Sth  stratum.  This  stratum  is  ochreous,  and  more  of  a  slate  colour  tbao 
any  of  the  other  red  strata;  as  it  is  friable,  it  soon  attjuirei 
a  grassy  coat,  through  which  it  is  only  in  Bpot:»  that  it  siwvt 
its  proper  colour;  it  is  about  eight  feet  thick* 


Suth  Stratum,  {/). 

6th  stratum.  This  stratun  is  couiposed  of  rude  massive  pillars  &• 
coarsely  formed,  that  on  the  least  abatement  of  perpeiidics* 
larity  the  columnar  form  caxt  scarcely  be  traced.  Thii  tira- 
tum  is  about  ten  feet  thick,-  it  ferkas  the  vertex  of  tU 

beautiful 
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beautiful  cookat  ithnd  Aianfii  Daanat  and  i»  marked  ia 

the  views  (/)•• 

These  last  strata,  though  thegr  have  nothing  very  remarlc*  These  lead  tm 
able  in  themselves  nor  contribute  much  to  the  beauty  of  the  ^^l^^*^^*"^ 
ia^ade ;  yet  they  exhibit  aae  of  the  most  important  facts  I 
mxa  acquainted  w'«th  in  natural  history,  and  which,  when  at* 
xentively  considered,  throws  much  light  on  the  nature  of 
the  operations  performed  upon  our  globe  since  its  consolida^ 
tion,  and  leads  us  irresistibly  to  conclusions  extraordinary 
and  unexpected. 

The  fourth,  fifth,  and  sixth  straU  reach  the  top  of  the 
precipice,  and  vanish  together  at  the  waten&ll  in  the  north* 
west  comer  of  Portmoon.  When  they  come  to  the  suriacen 
they  turn  inland  to  the  westward  in  long  stony  ridges;  thesa 
obstruct  the  course  of  the  waters  in  their  descent  along  the 
iaclined  plane,  formed  by  the  surface  of  the  promontory, 
and  throw  them  over  the  precipice  in  a  cascade  highly  beau* 
tiful  after  rain. 

On  the  fa9ade6  to  the  northrwest  not  a  trace  of  them  apr 
pears,  these  being  entirely  formed  by  the  lower  strata, 
which  I  have  not  yet  noticed ;  but  at  the  distance  of  a  milew 
at  the  great  depression  (already  mentioned],  the  fourtli^ 
fifth,  and  sixth  strata,  with  a  narrow  stripe  of  the  thirds 
suddenly  appear,  in  their  regular  posts,  their  proper  order, 
and  with  all  the  characteristic  marks  peculiar  to  each  sepa* 
rate  stratum. 

In  the  interval  between  the  depression  at  P/eskhh  and  the 
Giani^s  Cauieway  (about  a  mile),  these  three  strata  often 
appear  in  a  desultory  way  on  the  summit  of  the  precipice^ 
wherever  it  is  of  sufiicient  height  to  receive  them,  always 
preserving  their  usual  thickness,  their  characters,  and  their 
Older:  so  that  a  person  master  of  the  order  I  am  detailing, 
as  he  approaches  a  rising  point  of  the  precipice,  can  tell  its 
strata,  and  their  order,  before  he  is  near  enough  to  distin*' 
^iah  tbem. 

Seventh  StratuMi  {d)» 

The  rude  and  massive  pillars  of  the  sixth  stratum  pass  7tii  strAtum. 
into  the  neater  and  much  longer  columns  of  tlie  seventh^ 

•  Tkaview«f  PMBiawiUbegtnblnoariitxu 
^     .  withant 


wirfkMit  interrupting  the  lolidH^  d»  ^liiiiifcy  cf  the  mate* 
rial ;  exactly  as  a  down  held  hand  appears  to  separate  into 
"  (     fingers.    The  thicknefits  oT  fliis  stnuttiMy  that  is  the  lengti^ 

of  the  pillars  of  which  it  is  formed^  ii  fifty-four  feet ;  it  is 
marked  {d\  in  the  two  views^  and  in  its  pasM^  across  the 
face  of  the  precipice  displays  more  b^otiful  eoionoado 
then 'any  of  the  others. 

'    This  seventh  stratum  emerges  firom  the  beach  immediate- 
ly behind  the  south-east  point  of  Porfmaoii,  and  where  it 
first  shows  itself  in  that  bay  has  its  lower  edge  raised  only  t 
few  feet  above  the  water;  it  forms  the  upper  frustum  of  the 
larger  of  the  two  conical  islands,  aiitends  obliquely  aloug 
the  face  of  Pottmmmf  and  continaes  to  rise  until  it  con- 
f>oses  the  upper  range  in  the  beautiful  facade,  preperlj 
iealled  Bengore  Head.    This  is  properly  f  ne  most  mi^tfi* 
cent  of  all,  its  convexity  towards  the  seH  producing  a  fine 
-mikxt.    The  lower  edge  of  this  stratum,  that  is  the  line 
forming  the  base  of  its  pillars,  has  here,  as  at  PhMh  ^ 
tained  the  height  of  three  hundred  feet  above  the  wato*. 
•    This  seventh  stratum^  like  thpse  above  it,  also  suffers  la 
interruption  ;  for  after  having  exhibited  itself  to  sueh  gfest 
advantage   at  Bengore^  thj»  extreme  northern!  point  af  th« 
Disappears:      promontory  lowers,  and  this  stratum  disappears  for  about 
fe  resumed       one  third  of  a  mite;  as  the  promontory  rises,  it  is  resumed 
•gam  a  again  in  great  beauty  at  Plenkin^  and  is  interrupted  no  more; 

we  scarcely  ever  lose  sight  of*  it  until  we  reach  Port  Mqffrr 
(the  next  bay  to  the  Causeway) ;  here,  for  want  of  perpen- 
and  atlast  va-dicuiarity  it  is  little  seen,  and  is  finally  lost  over  the  Caas^ 
uishes.  i^ay,  we  know  not  well  how. 

Eighth  Stratum,  (c), 

atH  stratum.  The  next  stratum  is  of  the  same  variety  of  basalt  with 
the  third,  that  is.  iiTegnlar  prism uti c ;  it  is  fifty-four  feel 
thick,  and  in  the  views  distingnished  by  the  letter  (c) :  where 
it  emert^es  at  the  south-east  corner  of  PortmooUy  it  is  qoitt 
accessible  by  land^  and  affords  the  best  opportunity  1 
know  for  examining  this  species  of  basalt,  as  it  is  there  very 
neat. 

There  is  little  more  of  this  stratum  seen  in  the  facade  •f 
Portmoon  for  want  of  perpendicularity,  but  it  forms  tk 

\offtf 
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lower  fnitttiim  of  the  great  conical  islaad  Beavyn  Daana^  BcanynDm*. 
and  the  whole  of  the  smaller,  except  the  base ;  it  is  weli 
displayed  over  the  remainder  of  the  precipice,  it  forme  the 
intermediate  stratum  between  the  ma^niticent  colonnades  at 
both  Iletifcore  and  Picskin^  and  finally  is  lobt  just  over  the 
Giant's  Causeway.  Large  globular  fragments  have  fallen 
from  it,  and  are  scattered  about  the  causeway. 

A7if/A  Stratum  J  [h]-         , 

This  stratum  is  forty-four  feet  thick,  that  being  the  exact  9tb  ftiaitam. 
length  of  the  neat  pillars  composing  it;  at  its  emersion  it 
forms  the  bases  of  the  two  conical  islands  in  Portmooth  and 
is  no  more  seen  in  that  bay,  but  immediately  to  the  north- 
"ward  it  begins  to  show  itself  in  colonnades  and  groups,  some 
of  them  resembling  castles  and  towers. 

It  ascends  along  the  precipice  obliquely,  like  those  above 
it,  forms  the  lower  range  at  Bcngore  and  Pteskiflp  from 
which  last  it  dips  to  the  west«^ard  regularly,  composes  the 
group  at  Port  Noffer^  called  the  Organs^  seen  from  the  The  Ori^ansb 
causeway,  and  finally  at  its  immersion,  or  intersection  with 
the  plane  of  the  sea,  it  forms  the  beautiful  assemblage  of 
neat  pillars,  so  long  distinguished  by  the  name  of  the  Giaut^s 
Cavsevay. 

At  these  two  intersections,  each  of  them  accessible  by 
land  and  water,  the  prisms  exactly  resemble  each  other  in 
grain,  size,  and  neatness ;  the  interval  between  them  is-  full 
two  miles,  through  great  part  of  which  this  stratum  is  dis- 
played at  different  heights;  it  culminates  between  Pleshm 
and  Ben  gore  f  with  its  lower  edge  more  tlian  two  hundred 
feet  above  the  water. 

We  see  now  what  a  diminutive  portion  of  our  vast  ba*  '^ 

aaltic  mass  has,  until  latt*ly,  mono}>olized  the  attention  of 
the  carious ;  and  even  afler  it  was  discovered,  that  we  had 
many  other,  and  much  finer  collections  of  pillars  on  the 
tame  promontory,  it  never  occurred  to  those  who.  were  pre- 
paring  to  give  accounts  of  them  to  the  public,  to  exam  hie 
frliethcr  these  were  mere  desultory  groups,  or  detached 
parts  of  a  grand  and  regular  whole,  which  a  more  compre* 
hensive  view  of  the  subject  would  soon  have  laid  open  tQ 

Tenth 


7Wi/A  StraimK^  (f). 

tMitiiittau       The  stfiAtuiii  upoa  which  the  pillars  of  the  preceding  r«it 
is  ochreouM,  red  aa  minium,  and  ahoiit  I wt^nty  feet  thick ; 
it  ift  »carc€)y  iM^en  ^t  Porf  jhqoh,  a  p^tch  aloiie  of  m  soHiice 
beinit  ^ifttingiitBhable  under  water  at  low  tide;   hut  Jiiitut^ 
diaiely  to  the  northward  it  bhows  it^self,  and  from  it!>  bright 
rolour  male  en  a  con5pku0ii&  figure  across  tht  face  of  the  j>re- 
ciptce  in  a  courie  of  more  than  a  oiite  mid  a  lialf ;  its  \mt 
Ku>lwaMcy»    appearance  to  the  we&tivard  ii  at  IhrntwaHett^   the  opposite 
point  of  the  btiy  from  the  Giani*s  Cattseirajf,  frmn  ^hich  »e 
have  a  good  View  of  it.    The  finnl  dip  luid  innmer^on  of  tbii 
tenth  stfRtunit  &«  well  m  its  emenion,   are  lo^t  fur  want  ei 
per  pe  rwl  tcu  1b  ri  ty , 
lltli  i»t6th        The  six  remaining  stmta  are  all  Mtnikr  in  miiterialt  Wt 
•***••  diifeniii^  mudi  from  earh  other  in  thickae^n;  they  a r«  ill 

of  that  dt-smption  called  tiibutar  bofedt,  isonietinies  ihow* 
ing  a  faint  dispo^itiou  to  assume  a  columimr  form  at  thdr 
ed^es,  stnd  always  separated  froju  e^cli  otiter  by  odircoui 
layers. 
Kot  so  distinct  These  six  strata  are  not  so  perfectly  distinct  as  those  abow 
asth«  others,  them,  for  sometimes  we  think  we  can  coont  seven,  and  again 
not  more  than  five ;  nor  does  each  of  these  preserve  the 
same  thickness  through  their  whole  extent,  for  they  are 
deeper  towards  the  northern  point,  where  they  cnliDiaatef 
forming  by  tbemi»elves  a  perpendicular  facade  near  twohan* 
dred  feet  high,  but  they  grow  thinner  as  they  recede  frqii 
tliis  centre. 

The  jets  of  black  rock  in  the  view  of  Portmoou  are  tl^ 
emersions  of  these  strata;  their  last  appearance  on  the  witil 
aide  is  at  RotinwaJUeyy  where  they  Btron^4y  display  the  inch- 
nation  of  their  strata  (the  same  with  all  the  rest)  to  those 
approaching  from  the  westward ;  their  final  imnaeraioii  is  \m\ 
for  want  of  perpendicularity. 

I  shall  now  proceed  to  select  from  the  great  ina^s  of  (fCtSf 
that  are  exhibited  on  the  face  of  Btngore  promontory,  and 
i>cciir  in  the  contiguous  basaltic  country,  such  hs  seem  ap* 
plicable  to  geological  questions,  and  likely  to  throw  light  Ml 
ittch  sobj^rts. 
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Fmcis  applicable  to  geological  Questiom.  ^'^'^ 

!•  Every  ftratiiin  prwenres  accurately,  or  .very  nearly,  the  ThettraiianV 
Mtoie  tbrckneu  through  its  whole  extent,  with  very  few  ex-  ^°^  "*  ^***^^* 
ceptions* 

t.  The  upper  and  lower  surface  of  each  stratum  preserve  Both  iiiTftcei 
an  exact  pamltelism,  so  long  as  they  are  covered  hy  another  ^^  has-been 
stmtliHi ;  \mt  when  mny  stratum  hecdmes  the  superficial  one,  exposed  to  the 
its  opper  anrface  is  scolloped,  or  sloped  away  irregularly, 
}0hilt  the  plane  forming  its  hase  continues  steady,  and  recti* 
lineal;  Vnt  the  parallelism  of  its  planes  is  resumed  as  soon 
IB  aiiotbcr  stratum  is  placed  over  it. 

S.  The  superficial  lines  hounding  the  summit  of  our  ia-  Thelineof  the 
fades,  and  o«r  surfiice  itsdf,  are  unconnected  with,  and  un^  'e^^  bj^Ss 
Idhctcd  by,  the  arrangement  of  the  strata  below  them.         stnta  beiow. 

4»  Nature,  in  the  formation  of  her  arrangements,  has  no^ 
vereeted  upon  an  extensive  scale  in  our  basaltic  area,  (at 
leaet  on  its  northern  side,  where  our  continuous  precipices 
iOBabk  «s  to  determine  the  point  with  precision,)  but  changes  Materials  ami 
Tier  nuuerials,  or  her  arrangement,  or  both,  every  two  or  J,^™"**,"^' 
llMBe  futles,  and  often  at  much  smaller  intervals.  changed. 

Bfe  Wherever  there  is  a  change  of  material,  as  from  one  Ths  chanfsi 
sinlilitt  te  another  in  a  vertical  line ;  or  where  the  change  is  •'vaysiiidde% 
ki«bavtiontal  direction  by  the  introduction  of  a  new  system ; 
er  where  a  whyn  dike  cuts  through  an  aecumulation  of 
strafte;  in  all  these  eases  the  change  is  always  per  solium  and 
mt^wrpit  gradttSt  the  lines  of  demarcation  always  distinct, 
and  well  defined ;  yet  the  different  materials  pass  into  each  ^itliput  inter- 
"•^  wHheut  interrupting  the  solidity  and  continuity  of  the  ["uiT^.    ^**' 


CL  The  facades  on  our  coast  are  formed  as  it  were  by  ver«  Precipices. 
tienl  planes,  cutting  down,  occasionally,  the  accumulations 
ef  ensrsl^ita;  the  upper  part  of  these  facades  is  generally 
perpenificular,  the  lower  steep  and  precipitous. 

7«  The  bases  of  our  precipices  commonly  extend  a  con- •jrheir bases  ei-» 
sUkrable  way  into  the  sea;  between  the  water  and  the  foot  ^^^  ^^  the 
of  tke  precipice,  (and  especially  near  the  latter)  there  is  *^' 
Hneqiienilly  exhibited  the  wildest  and  most  irregular  scene  of 
ooofusion,  by  careless  observers  supposed  to  be  formed  by  Apptieiit  fn^ 
of  the  precipice  above,  which  have  fall*Jo  down  ;  ""^^^o*  i*^» 

such, 


t74  0!rirMrii»^ti«c  cotnitmr^fff^rtirtiiifiR 

a^eiaUfnaownsuchy  no  doubt,  wat  Mr.  Whitehnrst's  idea,  wben  he  de« 
^""      ^**     bcribes  one  of  these  sceae^  as  "  an  awful  wreck  of  the  tcr- 
"  raqu^us  globe/*  • 

Bul^a  more  uttciiUre  obterver  will  ^oon  dt§eof  er,  Ail 

these  csiprieiniist  irre^nlaritiet,  whether  tu  thv  ftirm  of  raifc 

cones,  us  at  Beumjn  Dauna^  anil  tht*  w*!^t  sjidc  of  Fitdsmi 

or  tovvt-j'tf  uf»  ^t  tii«f  drkf^  of  /*»/'!  t*ao«ft^  nikd  Co^f  ro  iLfPif,  it 

the  IVxit  of  MagiUigftn  fa^*u*le;  or  even  i^pires  und  obt^li^k^ 

as  tn  the  «fritmird  of  hcffit^tntw  vtmi  at  the  HttU^f  Ratk* 

iim;  yet  aW  of  there  once  fornied  part  of  the  origimil  mm 

of  eonit,  stratified  like  iti  &nd  thnr  Atmta  gtill  eoiTnpourJ 

in  material  and  inclumtioii  with  tho^e  in  the  eoutigtioui  pf^  ^ 

cipirp. 

Feipekdicalar       8*  These  rtrtical  sections  or  ubropttoiis  of  oi»r  JFtrftfanfi 

ii^  to\he^~   by  no  mt^nns  cmifuied  to  the  steep»  that  line  our  ch>h*4;  the 

«0MU  rematiiiii^  houtidury  of  our  hnsuhie  sirra  has  srveml  «*f  f  ht^'H 

equally  grnnd  ;  awi  s^itntbr  ubrufaiiunn,  or  section*)  {iKtitJ.^r 

Dot  so  deep)  uye  scattered  over  a  grLnit  piirt  of  oiir  ari-3,  uuii 

'  tepedally  o^  tbt^  ndgc^  of  our  Hiib  aud  mouutaiu^i  wb^ti 

•re  cut  down  In  many  plaees  hke  a  stair  by  the  ^^tiddea  iW 

ruption  of  the  basaltic  stratatQ. 

Tliematenalt       9,  M'herever  the  ktrata  are  thus  suddenly  eut  O0|  wli^^ 

MioM  »»^«of  iher  it  be  a  mass  of  accutnulattfd  strata,  as  in  the  fa^ida 

away,  on  our  coa^t,  or  solitary  strata,  a^  in  the  iuterior;  the  »»" 

teriul^  OTi  one  side  of  the  abruption  are  comf>letely  cftfii«<l 

away,  without  a  fraguicnt  bring  left  behind,  wblk  on  t^ 

other  side  tlie  uatoucbtid  stmtum  r^malus  in  tire  and  tuidiK 

turbefJ. 

I  shall  not  proci^ed  to  apply  the^  facts  to  support,  or  in* 
Tahdate,  aoy  of  the  uuhutoub  theories,  whieh  have  giwi 
rise  to  «o  inLich  controversy,  in  which  I  myself  (ts  fm 
know)  have  borne  some  part ;  I  shall  look  to  natiilV 
without  much  refertmce  to  opiiiious,  and  chilli 
to  trace^  by  the  markgi  she  hai  lelt  behind  her,  some  of  liw 
grand  operutious  sije  once  e accented  on  the  surface  of  oar 
globe. 
The 5 divisions      Vurro  divided  tlje  time  elapsed  since  the  bei^nmng  of  tk 
orjiisu.ry  ap-   world  into  three  poilioust  winch   he  distinguUhed  by  \k^ 
plicable  to  na-  .       .  r  l    i  j  i »  -      * 

taral  history.     »»'"  *- * »  ptQkpi  icvmt  Ja  miosum ,  an  d  Aijf  on  cm  m* 

The  tint  compr^heoded  the  period  of  absolute  darkivet^l 

ia 
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in  the  second  some  faiut  lights  were  thrown  upon  the  history 
of  its  events  by  fable  and  trad^ion ;  in  the  third,  the  histo- 
rian had.  the  common  aids,  from  which  history  is  usually 
oompiled. 

The  natural  history  of  the  world  seems  to  admit  of  a  coi^  P«n<^<J«l«»* 
responding  division.  In  the  first  I  include  the  formation  of 
ottr  strata,  their  induration,  their  derangement  from  the 
horizontal  position  in  which  they  seem  originally  to  have 
been  placed,  and  the  operation  of  cutting  them  down  l)y  so 
many  whyn  dikes. 

In  the  second  division,  corresponding  to  Varro's  fabulih  Fabuldui  p^ 
jMky  I  comprehend  the  operations  performed  upon  our  globe 
)KMterior  to  its  final  consolidation,  and  antecedent  to  all 
llMtory  or  tradition ;  operations  therefore  that  can  be  esta* 
Ubhed  by  the  visible  effects  alone  which  still  exist,  written 
hk  strong  characters. 

The  third  division  contains  the  period  since  we  acquired  H't^torical  pe* 
tome  knowledge  of  natural  history,  became  acquainted  with  '^    * 
•causes  and  efiects,  and  able  to  trace  the  connection  between 
ttieiD. 

With  the  operations  performed  in  the  first  division  (cor- 
tetponding  with  Varro's  prolepticumj  modern  theorists  as-  Modem  i 
flome  that  they  are  well  acquainted,  able  to  account  for  every  "^ 
appearance,  and  to  detail  the  whole  process  of  original 
fiifaiation.  I  however  shall  decline  noticing  these  early  pro* 
oaHCs  of  nature,  and  limit  myself  to  the  second  division  of 
Mitaral  history,  hoping  from  the  prominent  features  of  my 
cmintry  that  remain  still  undefaced,  and  from  its  curious 
Bwts,  to  trace  and  demonsti^te  the  great  effects,  that  have 
produced  upon  our  surface;  and  though  I  do  not  pre* 

le  to  advimce  farther,  I  perhaps  may  assist  in  clearing 

I  way  for  future  naturalists,  and  by  establishing  effects^ 
irage  them  to  proceed  to  causes,  and  help  them  to  dis* 
Qover  the  powers  and  agents,  by  which  these  grand  opera* 
I  bare  been  executed. 

fTo  be  concluded  At  oacr  next  J 
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Camphor  pa- 
fified  by  pure 
ponuh. 


F. 


Subcarbonate 
ineffectiial. 


$  p.  camphor, 
8  olive  oil,  24 
andi  and  1 
potash,  mixed, 
and  the  cam- 
phor subii« 
mcd. 


ROM  an  idea  of  pure  pota 
for  fixed  oils,  than  the  essential 
phor  as  one  of  the  latter  in  a  co 
to  try  its  effects  on  some,  whicl 
camphor  of  commerce,  was  very 
tiderable  empyreomatic  smell, 
with  mixtures  of  it,  different  fij 
to  divide  the  particles),  I  found, 
•mall  admixture  of  pure  potash 
pyreumatic  smell  were  detained 
booate  does  not  answer  the  purp 
affinity  of  potash  for  oils  is  less 
of  carbonic  acid. 

Two  drachms  of  camphor  wit 
tic  smell,  and  dirty,  were  mixi 
eig;ht  of  sand;  after  which  tw 
were  added,  and  heat  applied ; 
than  is  necessary  for  its  sublin 
fectly  free  from  empyreamatic 
it  generally  is. 

Substituting  linseed  oil  prod 
duct ;  and  suppo^ng,  that  th( 
pbor  are  not  more  liable  to  n 
those  employed,  which  did  wil 
Icali.  I  jtake  the  liberty  of  subi 
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^m  Account  6finmi  Peculiarities  im  ihe  amatomkci  Stntcturt 
iff  ike  Witmbai.     Btf  Evaear0  Home,  Esq.  F*  R,  5% 

«CjL  Male  wombat  was  brought  from  the  islands  of  Bassets 
Straits,   by  Mr.  Broi^iu  ibe  naturalist  attuciied  to   Cap-  bI^^»^s\^S|^ 
Jiiti  Flindets'A  tdyagc  of  discovery.    It  woa  entriwtcd  to  my 
^Hre,  Rnd  lived  in  a  domesticated  state  for  two  year$i  which 
'jmveiiie  opportuniti«*s  of  attendinf^  to  iU  habits* 

It  burrowed  in  the  ground  wbene\'?;r  it  had  nn  opportu-^ 

liityt  ttnd  covered  itself  in  the  earth  with  surprising  qnicW  '^*'*^**** 

neii.     It  was  quiet  during  the  day,  but  con^tMntly  in  tno^ 

lion  in  the  night:  was  very  sensible  to  cold;  ate  all  kindi 

af  vegetttbleii  but  wiU*  particularly  fond  of  new  hay#  which 

H  ate  6talk  by  stalk,  taking  it  into  its  mouth  tike  a  beaverp 

^  bj  small  bits  at  a  time.     It  whs  not  waiitins^  in  intelligencei 

MB|A  appeared  attached  to  those  to  wbotn  it  was  accustomed. 

Hpd  who  were  kind  to  it.     When  it  saw  them,  it  would  put 

r  up  ttt  fore  paws  on  the  knee,  and  when  taken  Uf^ would  sleep 

in  the  lap.     It  allowed  chiidieQ  to  pull  aud  carry  it  about^ 

Kl  wbeii  it  bit  them  did  not  appear  to  do  it  in  unger  or  with 
IftOCe.     it  appeared  t«  have  arrived  at  its  full  growth^ 
ghed  about  twenty  poundst  and  was  about  two  feet  twa 

^^heii  long* 

^^p*he  koala  is  another  species  of  the  wombat,  which  paiw 
HR^  of  ita  pecoHariiies*  The  fdUovring  account  of  it  was  The  koala  «• 
^mut  to  me  some  years  ago  by  Lieut,  Colonel  PatersoD,  **^" *^*'^*^ 
^■ftu tenant-Governor  of  New  South  Wales^  The  natives 
^^k  it  the  koala  wombat;  it  inhabits  the  foresta  of  New 
^Bllaiid,  about  fifty  or  lixly  milea  to  the  south-west  of  Port 
'vmck^OQi  and  was  first  brougiit  to  Port  Jackson  in  Aagu8t» 
1803.  It  it  commonly  about  two  feet  longand  one  high, ia 
"%be  girth  about  one  foot  and  a  half;  it  is  covered  with  fine 
^oli  fur,  lead  coloured  on  the  back,  and  white  on  the  belly. 
nriic  CATS  ar«  short,  erect,  and  pointed;  the  eyea  generali/ 


•  Abrid^  from  the  Fbilos,  Trans*  fat  tS08,  p.  304. 


{go  €■!«•!•  nomjcBo  »  in  it  Mmuvmir. 


IV. 
W.  IL  FBrri»  JE^,  F«  JL  5^« 

Rcipintimi         JL  HE  pr0C0M  Iff  fBtplTtlMllf  Or  MCltllill||» 


^^^tgtA^  «jviuiwi«u  wtia  var  wniwiiP^  i»  wici   wwi'  fflMII  itV  Bid  ■•* 


ments  to  the  fiiud  dote»  tkcpiiigted  wmkiagf  tbiv  i 
ijcrtioD  it  e^mftantly  maiBliihitdi  oer  era  H  be  i 
eren  for  s  few  mtmitet  witbMit  couidcrable  pam  «id  At 
utmost  danger.    This  tniportuit  prooew  bis  of 
mted  the  etirietitj  both  of  encieut  end  modem  pbil 
emoog  the  letter  we  ftiid  the  diitiDgfiiuhcdaomeiof  Ifqwr^ 
%y  mnij,         Priestlef »  Ooodwhii  Meniiet.  SfielbUuem,  Scbeele^  Letii* 
ner*  ead  Dery,  whose  suocemve  MNNtn  hftve  thrown  grett 
light  upon  this  difficult  sobject,  ead  preporcd  the  mwj  ftr 
'     frrther  investigetioo ;  bat  it  is  impossible  to  teke  e  retiee 
of  what  has  already  been  done,  without  perceiTing,  that  MMiie 
but  som«  im.  important  points  were  by  no  means  satisfactorily  settled;  sa 
portunt  pointt  accurate  method  of  separating  the  different  gasses,  and  ai* 
still  unsettled,  certaining  their  exact  proportion  in  any  given  mixture^  wn 
still  a  desideratum  when  many  of  the  experiments  mere 
made ;  and  it  is  only  of  late  years  that  eudiometry  has  at* 
Kesidualfasiii  ^i»«^  »*«  present  perfection*    The  quantity  of  residual  gsi 
the  lungs  often  jq  the  lungs  after  a  forced  expiration  was  a  matter  in  dif 
^  ditncn  tj,      ^^^^  among  former  experimenters,  some  making  it  oae  bno- 
dred  and  nine  cubic  inches,  and  others  only  forty;  and  jrt 
it  is  of  the  utmost  importance  in  all  calculations  upon  the 
effects  produced,  especially  upon  small  portions  of  gaSf  UiM 
the  state  of  the  lungs  should  be  accurately  determined ;  tbii 
constitutes  the  great  difficulty  in  the  investigations.    Vt> 
thif  obvUied.  therefore  commeoced  our  labours  by  constmcting  an  apps- 
tusi  in  which  we  are  able  to  respire  from  t^ree  tofoortbes- 
sand  cubic  inches  of  gas,  conceiving,  that  in  th»  qaaniitf, 
the  errour  arising  from  the  residnl  gas  in  the  liiogs  must  bt 
so  much  obviated  as  to  permit  the  most  satisfiictory  resallb    { 

•  Philot*  Trtns.  for  1808,  p.  249. 

The 
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The  sppwratni  conmsts  of  three  gasofneters,  two  of  which>  Apparatus  for 
are  filled  with  mercury,  atid  t)ne  with  distilled  water.  pwpofa. 

The  water  gaaom^iter  which  belongs  to  the  Royal  Institur  '  ^*' 

lion  18  capable  of  holding  four  thousand  two  hundred  cubic- 
mcbes  of  ga»»  and  each  of  the  mercurial  ouea  three  hundred 
eubic  inches ;  the  apparatus,  was  so  arranged,  that  the  inspi-f 
rations  were  all  made  from  the  water  gasometer,  and  tbees* 
pirations  into  the  mercurial  gasometers  alternately.  Each  of 
tthr  gasometers  is  furnished  witha  graduated  scalerand  thty 
are  M  made  ta  range  with- each  other,  so  thai  the  quantity         ^ 
af  gaa  inspired  and  expir#l.  coold  be  immediately  and  ex* 
•etfy  ascertained:  to  each  of  the  mercurial  gasometers  u 
gfase  tube  is  fixed,  and  made  to  eater  a  mercurial  bftth,  from  -. 
friiich  portions  of  the  expired  air  could  at  any  time  be  taken 
far  examination* 

.3j-tbe  kindness  of  pur  friend  Silfaous  Berao,  we  are 
eaaUed  to  give  an  acpurate  drawing  of  the  apparatus* 

.     ;  Pcscripiicm^. 

PU  VI,  fig.  ).  Th^  cpmmunication  with  tl^e  water  gaso-  Refennceta 
meter.  thc^e. 

S#.  A  cock  90  cons^nioted  that  it  might  be  made  to  com^ 
muntcate  with  either  of  the  mercurial  gasometers,  while  at 
the  same  time  all  connezioa  with  tl|e  other  was  cut  off. 

A.  The  mouth  piece. 

3  to  10.  Brass  cocks. 
'  Q.  1,  and  G.  2.  Mercurial  gasometers. 
'  S.  S.  ^cales  graduated  to  cubic  inches. 

M.  M eirqirial  bath. 

The  large  reservoir  or  water  gasometer  is  not  shown  in- 
dns  diawiog,  it  hating  been  so  frequently  described  lU  die^  - 
n^M  works! 

JMoaMer  qf  etmdu^img  ifie  ExpnimmU 

.  Ovv  fint  cace  was,  to  bf  certf^in  that  gH  the  parts  of  our  MaoMroreon. 
apparatus  were  perfectly  air-tight,  and  this,  from  the  m|t|ir«  cx^^lyLfnn. 
afit,  was  Tciy  easily  ascertained;  wa  agreed,  that  the  breath- 
iag  abonU  always  be  performed  by  one  of  us,  and  the  regis* 
tefiqg  he  by  the  other,  as  each  would  by  these  means  ac- 
quire 


^        ^nirr  aTgrtitor  degree  of  iftjiteiity  ib  pcrfbnMg  Im  ptrt. 
•nd  the  results  would  be  «iore  mnforni. 
^^poiineiit       The  woMrgeMmeter  being  MM  with  onqmoD  eir  to  t 
eertetn  aiirk  «pon  the  teole,  ^  die  mercariel  oiieie(M»> 
jAetelj  cmrfptj;  the  pereon  to^  bviethe,  whom  we  ihell  eei- 
fcnnlj  Gdl  the  operatoft  wfs  iwdid  upon  a  etmU  with  hit 
moiith  efM  with  thf  tube  A»  hb  note  being  eecnicd  with 
m  iteel  cli|^  He  wiede  is  eonfileil  eo  e^pinitioo  ae  [lewBMft 
i«to  the  opeo  air»  tlm  ep|il|ia|g  hie  Itpe  to  the  tidbe»  eed 
s.        ktefnng  ld|i  left  bend  coowteotl^aa  the  eock  |»  end  hit  right 
hind  ou  tKe  0oek  3,  he  opebed  ttl  commnnicetiim  with  the 
weter  gemneter,  end  aude  fa  intqpireti^Hi;  then  iaaiedi- 
mcely  eleitag^  he  opened  with  hie  right  iMuid  the  cock  at 
91  and  thet  et  4  beiag  eigeepeaedyheeapired  into  the  ma^ 
porial  gasometer  O  I ;  then  doeing  8»  irhidi  cot  off  ail 
ceatm^uniretion  with  the  mWcaAil  geaoQieiBrt  he  opened  1, 
in  order  to  niaie  e  fteah .  inapinitite ;  t|ien  eloelngit,  bt 
again  opened  9»  and  expired  into  )he  mercnriel  gasometeri 
and  proceeding  in  this  way;  alweya  taking  cere  to  drat  one 
cock  before  the  other  was  opened,  the  |iir  was  made  to  pais 
from  the  water  gasometer,  through  the  Inngs  of  the  operator 
into  the  mercnrial  g^isometeii*  and  (hit  with  great  ease,  ai 
the  diemetera  of  the  tubea  were  piir|M|ady  made  large.  The 
scale  of  the  mercqrial  gasometer  was  carefnlly  noticed,  and 
when  nearly  full,  the  cock  4  undernefHh  was  shut  off:  then, 
by  a  signal  firom  the  operator,  hit  colleague  opened  3,  and 
the  expirations  were  received  in-Q  it.  While  this  was  filling, 
the  number  of  cubic  inches  i^  G  .1  was  registered,  a  portion 
saved  in  the  mercfirial  bath,  aod  t^e  rest  quickly  expelled. 
This  operation  was  r^>eatcd9  itatil  the  contents  of  about 
twelve  or  thirteen  mercurial  g««ometers  were  taken  oS:  tbs 
pperator  always  concluding  with  a  strong  effort  to  empty  kit 
lungs  as  completely  as  possible.  The  quantity  inspired  frosi 
tha  water  gaaometer  was  tiiea  oompan^  with  thaqaaetitiar 
spired  into  the  mercurial  gasometert,  and  the  idilRiceoce 
noted.    The  following  are  the  results  of  the  fitst  tea  expoi' 
fpents. 
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Cubic  inches  Cubic  inches          '            *  Keivltt  of  the 

Ifa*        '      T^Mw       «foottiiiiatiafr  •  offat      DM(ci«ii6]^.      -  1st  tea  e^^pert- 

„       •    .1                  ^  •   ii^lpiiiSA,  cx|>ired.                          r^ents. 

^.   time  %iot  noted     376Q  3741          IQ 

\SU     11    mioiOiW,     .3900  386^      .  .ijl            i 

,3.     10|....,t           3624.  36^        .    4           i 

4.  wl ..            3570  3550          20  , 

5.  11 3685  3653           38,                              ,,^ 

A     IX    ......        ^  ^iso  3diS5         ^'                        J  *u 

^.     i0j....M          "3liB0  3141           af^f 

g/lOf. ......    \   33(JQ  329?    "      fi2 

9.    ioj[ ......         9^0        3267        23 

10.     11    3#8Q    .     .3543  37 

In  this  l^t  experiment  Vfe  atcert^ined,  tbi^t  the  expired  'QB  of  cari>»- 
gat  contained  8  per  cfnt  of  b^rbpnic  ^cid.  n»c  acki  in  thA 

Tbelbreathlhg  in  thetie  ifases  was  as  nesirly  ioatiii^l  as  we  'fhe  bratihiog 
Corfcefve  it  possible  to  be  in  any  apparatus :  the  opei^tor  was  n^rly  natuml 
tcarcMy  fatSgnad^/uid  his  pulse  mc  rsfised  mo^e  than  ^about  ^^^^ 
one  beat  in  a  minute ;  the  respirations  however  were  deeper 
jsinci  fewe^  than  naturttl,  amounting  only  to  abofiit  58  in  eler    "  ^  *       ^^ 
yen  minut^,  whereas  from  repeirted  obsenrotioiis  at  differentt  '  v 

flUiddiitant  timai  he  makes  19  in  a  minute.    Tlie  smallneas  ^  ^^ter  ai^' 
^'the  defidiency  surprised  us  rery  mndi>  lis,  from  the  re-  ^^'^^  •*" 
ports  of  otfac']^  experimenters,  we  had  been  preparecho^expect  ^    ^ 
g  much  grater  loss.    It  might  be  objected,  that  the  ahr  was 
rarefied  by  passing  through  the  Inngs  i  but  this  ^as'almos# 
lYAmediately  counteracted  by  the  mass  of  qaicksltver  lA  th^ 
gasometers,  which  amounted  at  leaM  to  one  hulidred  and* 
fifty  pounds;    and  we  have  repeatedly  noticed,  that  air  uof 
^  these  circumstances  has  sofien^  no  percepftible^  dinu<ru«      f  *  *  ^  v  ^  ^ 
lilBti  by  standing  fyr  a  considerable  time;    in  one  case,  in  .^ 

which  air  from  the  lungs  was  driven  into  the  mercurial  gaa^ 
OBHrtera  for  twenty-seven  minutes,  the  temperature  of  the 
q«icMlTer  at  the  end  of  the  experiment  was  not  raised  half 
i  degree  of  Farenheit*s  thermometer.    The  deficiency,  in  ^|  ^^  ^Y^^ 
our  opiniiBit),  principally  arises  from  the  difiiculty  in  brings  >»•«  princi- 
it^  the  lungs  precisely  to  the  same  state  afker,  as  before  the  Sft^u*^Se" 
experiment;  and  it  must  be  recollected,  that  the  operator  lungs, 
commenced  by  a  forcible  expiration  into  the  open  air,  but  fi- 
nished by  a  forcible  fxpiration  into  the  mercurial  gasometer, 
•  Now, 


Now,  although  thit  gasometer  iiM^coviilerpoiMd  bf  weights 
in  the  tcale  atuehed  to  it,  jfet  «e  can  easily  conceive^  tfatt 
more  resistance  mi|cht  be  aflR>ffded  to  thecomplete  eracoatioa 
in  the  latter  case  thaain  thefbnner,and  coiMec|iiendy  the  luogs 
might  contain  a  fbr' inches  more  after  the  experiment  than 
before  it,  which'migfat  in  8bme'measnrefM!Coiuit  for  die  de- 
ficiency'. 
Ittt  expcd-  Jq  the  eleventh  cixperin^t,  portions  of  gas  were  taken 
off  from  each  of  the  mercuiial  gasometers  as  they  were  fil- 
led, and  these  pprtipns  beipg  fiterward  inixed  werp  carer 
^       folly  esjMnined. 

EbweMik  Experkmemi. 

v^VKi  locpci 
Thsraaia.  ffoMasMNiilr  Oil^in.    MU- 

lUrQiB.      Faht.         Tim«.  IstpkwL       supifsd,     saey, 

^-4       50*        lima.        94ffO        94^7       «3 

AH«hs«spe»  TopT|Kven|NipetitioD,wesiieUhefest«te,thfitillthetrii!s 
^^^f^^^  were  made  in  the  samo  miuioer,  and  with  the  same  appar»t 
CSI9,  tos,  namely,  the  endipineter,  described  m  the  Society's 

Transactions  for  1807,  in  which  <ine  cubic  iqch  iadindcd 
into  one  hundred  parts*;  and  that  in  almost  erery  instaoos 
we  made  two>  and  sometimes  three  experiments  oo  the  saoie 
gas,  and  derived  fresh  confidence  from  the  remarkable  cs- 
ipcidence  and  uniformity  of  the  results.    No  prectiutiOQ  vsi 
at  any  tiq^e  omitted  which  appeared  to  us  necess^  to  iasmt 
eccuracy. 
Cmpootot         One  hundred  parts  of  the  expired  gaa  being  agilaled  wilk 
M?J^i!L^.     limewater  in  the  eudiometer,  the  Hni^wgter  became  turbid*- 
and  8*5  pftrta  of  the  gas  were  absorbedt  whicdi  were  ooasr* 
queutly  carbonic  acid ;  the  remaining  91*5  pmrls  were  trasU 
td  with  the  green  sulphate  of  iroo,  satora^  ^tk  mimsi^ 
gas,   as  recommended  by  professor  Dairy,  and  aftenrsid 
with  the  simple  solution  of  the  green  sulphates  when  U'5 
paru  were  absorbed,  which  were  consequently  ozigen,  aD4 
the  remaining  79  azote. 

f  See  our  Journal,  toI.  XIX^  p.  86. 


expired  gaS; 


* 
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ajoaipiiti  rf Iht^wipiwd  g«t  thefffore  cooiUl^  of 

8'6  carbonte  acidL 
vr*,      ,:  jg.^  oxigcn  * 

'     *^  *  79*    wote. 

The  «ir  contained  in  the  water  gatometer,  previooi  to  the  tnd  of  the  air 
nnniment,  being  examined  by  the  tame  testt»  consisted  in  Fq^!^^^  ^^ 
mpiAof  ^ 

81  oxigen 
«  79  azote. 


100. 

In  trying  common  atmospheric  air  with  Umewater,  we  ^^  ctrbonk 
eoold  never  find  any  quantity  of  oarbolkic  acid  perceptible  «€id  perctpti* 
in  the  vndiometer  of  IpO  parts.  bU»  mcomnien 

, .-  .       .         ^      '    ' 

CiJcultttionfor  Cartonie  Aeid.  sesscnbie 

inchniifoirb. 
100     t     f5     !  :     3437     :     ^02*145»  »ridguft|i^«ft 

Se  that  295-14  cubic  inches  of  carbonic  acid  gas  wer€  given  miie. 
off  in  eleven   minutee,  or  ffi'SS  cubic  inches  per  minute, 
which  IS  ^oiQst  exactly  the  esttmate  af  profe^^sor  Davy. 

|n    this  eatperlmeat  the  operator    iii^p'tred  3460  cubic  !6|  cu^ie 
inches  iti  eleven  minutes,  and  felt  himself  in  a  natural  state  ^rt^^c^takmii 
when  he  left  oft    Then,  as  he  maltes  usually  under  common  ipitaUon; 
drcnm stances  nineteen  respirations  tn  a  minute. 

II  X   19  cz  209    'tH  =  16'5 
ItWIdM^  llwi  he  takes  in  16|  entnc  inches  at eferyeasy  in*^ 


MbM  the  cspeiimeBls  had  been  hitherto  made  npoo  the 
Ivafa  of  one  ponon,  we  concladad»  that  the  next  should  be 


7\p€ffik  Erperiauni. 
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An  exce«  of 


Here,  at  imftlvtbe  longi  wore  , 
at  Uie  close  of  the  experiineQt. 

The  excess  of  eleren  cubic  tnche%  in  this  caae^  ao  imtkt^ 
arose  from  the  person  not  haviDg  hean  in  the  babit  of  a- 
kiiostiug  his  lungs,  so  that  they  centained  woftn  wbpi  be  hti 
gau  than  when  he  left  off;  his  longs  sippeared  tohe^f 
greater  capacity  than  those  of  the  usual  operator. 

Portions  of  gas  were  sared  from  each  of  tibe  neneimal 
gttsbroeters  as  thej  were  filled,  whicb  being  mia^ed  tiqppAa'^ 
for  the  average  gave  the  following  results: 

\%0  part«  of  the  mixture  contained 

6*5  carbonic  acid 
It'S  oxigen 
79     Mote.   . 

^ulculctUmJhf  Carhcmk  Add^ 

100     :     8*5     :  :    3311     :     S8I*43. 

Consequently  '261*43  cubic  inches  of  carbonic  acid  ga^wer^ 

given  off  in  t\  minutes. 
The  cirbonic        In  this  expeiiment  we  meet  with  a  remarkable' fact,  rvL 
gas  IS  in  pro^  ^j^^^  ^^  much  carbonic  acid  gas  was  given  off  ip  5|  minutes, 


C6nponent 
pttfts  of  the 


portion  to  t 
air  rfspirtfd. 


as  in  the  former  experiment  in  eleven  minutes ;  so  thai  it 
appears,  whenever  atmospheric  air  is  taken  into  the  Inogs^ 
it  returns  charged  with  about  6  per  cent  of  carbonic  add. 
The  faster  respiration  is  performed,  the  more  carbonic  acid  ii 
given  off,  and  consequently  the  more  oxigen  consumed:  io 
th'iA  instance  it  was  given  off  at  t^e  ^ate  o.f  fifly-oae  cublp 
iuches  pt^r  minute. 

Thirfeenih  Experiment. 

1  'Mh  cxpcri-         ^^'^  now  proceeded  to  carry  on  the  respisalion  pf  csmmoB 

Tnent  with       ^.ir  for  a  much  longer  period  than  usual,  and  of  course  ooa 

quantity  of      nauch  larger  quantity.    The  experunertt  was  made  by  tht 

»«<*.  ^    same  operator  who  had  performed  all  the  others,  except  the 

12th.      Eleven  mercurial  gasometers   having  been  fill<4r 

taken  off«  ^nd  registered,  the  operator  continued  to  bte^tbl 

in  the  12l(i  until  a  mark  was  \nade  by  his  colle^gqis  opsi 

.    -i  the 


milimst  tftODlTfttf  fir   Aim   BT   RB8>r«ATXtfir.  %%f 

tte  MMle  of  the  witergttsotneter,  and  ft  wat  tgain  fllM  with 
com  moo  vir  to  the  tisoal  divbion  on  fbe  scale.  This  occo« 
pied  hot  a  very  short  space  of  time.  The  operator^  without 
takiBf^  his  Hps  from  the  tube,  then  filled  twelve  more  of  the 
werc^rtal  gasometers,  which  were  registered  as  before,  and 
be  cootinued  to  breathe  in  the  1 2th,  until  the  water  gasome- 
ter was  again  replenished ;  eleven  more  w^re  then  filled,  and 
INUtioaa  saved  from  each :  the  experiment  was  completed  by 
il^ibrable  expiration  6f  l66  cubic  inches  into  the  1 2th ;  and 
Ibis  iast  portipn  being  left  for  an  hour  and  a  hi||f  w^  not 
perceptibly  diminished  in  volume. 

Cub.  inchev 
Therm.  of  common  aiP    Cub.  inch. 

.  ^trom.        Faht.  Time.  inspired,  expired.      Defic. 

29.85        6d9        24'  3T  9B90  987^         IS 

He  breathing  was  sp  nearly  natural  that  the  operator  was 
scarcely  fatigued,  and  thought  that  he  could  have  gone  on 
Jli^  a  much  louger  time.  ' 

The  smallness  of  the  deficiency,  notwithstanding  the  ez^Incresieorde- 
pediment  occupied  ^44  minutes,  is  a  striking  circdmstance,  ^J^  ^f^ 
nod  leads  us  to  snspect  still  more  strongly,  that  the  defi-  denuL 
pitoey.  principally  arises  fW>m  the  impossibility  of  always 
Hringiog  tha  lungs  to  the  same  state  after  forcible  expira* 


.  |(M>  parts  of  the  mixture  of  expired  gas  gava  Compooant 

'  a  carbonic  acid  pvu  of  the  ex* 

13  oxigen,  P*^  «^ 
79  axote, 

100 
Calculation  fir  Ciurbonie  Aeti. 

100  ;S::  9879 :789*7& 

flb  Aat  789*76  cubic  inches  of  carbonic  acid  gas  were  gimn  'Csrboaie  sctd* 
«iff  in  24i  minotes,  which  gives  thirty^two  cubic  inches  per 
^iinte.'    But  "here  it  most  be  noticed  that  the  respiratioa- 
^■fa  viore  rapid  than  in  the  lith  experiment,,  and  a  larger 
^  of  carbonic  acid  given  off  in  the  saime  time.  .Tbia . 
wttb  the  )2th  experiment.  '   , 

We 


^mOiauT  ^     W«  art  vtry  viiidi  iocliaed  to  tluikk».thttl  ia  oirfimry  ic« 

fwiiumd^'^  ipmtioa»  •  ^eat  part  of  the  air  U  retiiniod  vBolteiodt  ibb 

larftfiii    .    that  cootained  in  the  fbaocs*  iu  the  tFacbe«r  ^^d  prebaUf  a 

poKion  of  that  in  the  larger  braachca  of  tlie  bvaockia.   If 

thb  circamttance  be  not  adverted  to  in  oxperimcnta  apaa 

small  qaantiuen  of  air,  the  resoltt  cm  never  bo  oocieci; 

There  is  erca  a  oonwderable  ilifferenoe  iu  the  quality  of  the 

fir^t  and  last  portions  of  a  single  inspiration.  .  In  save  ei» 

periments  made  with  a  view  to  this  sab|ect»  a  snail  qoantitf 

5if  the  first  portioiis»  given  off  in  a  common  and  natnial  od^ 

piration,  was  received  ta  a  vessel  oarer  mercurj;  on  exaainsv 

tioiit  it  contained  only  3*5  per  cent  carbonic  arid ;  in  othir 

experiments  the  first  portions  contain  from  three  to  five  per 

c<«pt}  while  the  general  average  appears  by  thn  llth^  1^, 

and  13th  exparimenta*  to  be  about  eigjbt. 

tjHtiiMc  The  pperator^  oStfr  rather  more  than  a  natural  inspiiai* 

m^^l^^*!!!^  tion^  expired  304  ^t{bic  inch^,  into  the  mercorial  g^spoMSi 

orctrhook      ter,  making  his  utmost  efforts  to  press  ks  much  as  posAk 

*^  out  of  the  lungs.    These  contained  9*5  per  cent  of  cuba* 

nic  acid.    Here  we  are  to  recollect,  t^(  tb^  904  cM^ 

inches  contuiiied  the  first,  as  well  as  the  last  portioni;  the 

tjfbt  portions  huve  been  prov^  to  contain  only  from  thr^ts 

fire  per  cent ;  cop:>equeutly  the  la^t  p9rtions  must  contsin 

more  than  appears  by  the  average ;  that  is,  more  than  9*5 

per  cent. 

It  now  appeared  to  us  of  C9nsequence  to  ascertain  asacdy 
what  happ«;ned  to  a  given  volume  of  atraoapheric  air,  when 
it  was  inspired  and  expired  as  often  qs  possible. 

Fourteenth  ExpemmemiK 

14th  «xperi«         Three  hundred  cubic  inches  of  atmospheric  air  were  sdt 

Ar*Td  e  ttdlr  "^*^^^  ^^^^  *^*  ppercurial  ga^meter  G  1 ;  t^  other,  G  2f 

respited.  was  empty.     The  nose  being  properly  secured,  and  Ae 

mouth  applied  to  the  tube  A,  as  usual,  air  was  drawn  fron 

G  1,  and  by  half  turning  the  cock  S,  was  expired  inti^Gtr 

This  was  repeated  until  the  contents  of  G  1  had  been  msdn 

to  pass  through  the  lungs»  and  transmittetl  to  G  3.    Tkt 

*  In  tbif  experiment  there  was  obviously  no  occauon'to  toake  aHo*^ 
itttt  for  the  air  conumed  in  the  tubes  and  sorktts.  We  find  its  folsat 
Iw  i<s  eighteen  cubic  iQcbei. 

'  -:  Sir 


OrABftifl  *YEot>veio- IN  Aim  it  mts?zitATte».  )|§ 

^'wiMthett  ibtpired  from  G  9,  and  CTpired  into  G  I,  until 
Oiewm  nearly  empty.  This  was  repeated  abont  eight  or  tna 
timet  daring  three  minutes,  until  respiration  became  ex* 
tremdy  laborious^  and  the  operator  densted. 
■■  The  whole  300  cubic  inches  must  have  passed  eight  or  ten 
times  through  the  lungs;  and  we  confidently  expected*  that 
mt  iemmining  the  air  «re  should  have  found  an  unusnal  pro« 
portioii  of  carbonic  acid. 

But  100  parts  gave  only  9*5  carbonic  acid,  Conn^iwwaa 

5-5oxigen,  ipiwdaHw 

85*  azote»  ^ 

100 

fiere  was  an  increase  of  sis  parts  in  100  of  something  which 
Hie  tests  for  oxigen  would  not  take  up,  and  also  a  lo»s  of  six 
par  cent  oxigen*  This  seemed  to  convince  us,  that  under 
Ctrtain  circnmstances,  as  during  some  peculiar  alteration  in 
Cm  vital  functions*  gaseous  oxide  of  carbon,  carboretted  hi« 
mgen,  or  some  other  gas  not  absorbable  by  lime  water  t>f 
H!e  tests  for  oxigen,  might  be  given  off  from  the  lungs,  and 
we  accordingly  determined  to  repeat  Craikshank*s  experi* 
Moots  with  hyperoxigenized  muriatic  acid  gas. 

We  procured  the  gas  from  hyperoxigenized  muriate  of  Gaseous  aidia 
potash  by   means  of  muriatic  acid,  and  mixing  it  with  ^  verted fniotttN 
kaoam  portion  of  gaseous  oxide  of  carbon  in  a  flint  stopper  bMic  acid  If 
bottle,  the  moudi  of  which  was  immersed  in  mercury  for  tj^SiwIt^ 
nrenty-«four  hours,  the  gaseous  oxide  of  carbon  was  convert-  acid  |*i» 
fed  into*  carbonic  acid  gas,  as  was  proved  by  its  efiects  upon 
Eme  water,  which,  when  both  the  gasses  are  pure,  absorbs 
dim  entirely  after  they  have  remained  together  for  twenty* 
hat  bonrt;  it  was  plain,  therefore,  that  we  had  the  means  ■ 
of  detecting  gaseous  oxide  of  carbon,  and  donbdess  carbif* 
hitted  btdrogen,  if  any  should  be  contained  in  the  expired 
1^    Fioas  a  conviction  of  the  importance  of  these  expefi* 
wo  were  determined  to  take  nothing  upon  trust. 


Fifteenth  ExperimenU 

r^.VjlMIie«ted  the  14th  experiment  with  a  little  variation.  I5th  v^ti^ 
lo  tbia  case  we  employed  only  one  of  thp'meicuc^  jpspmc^  ^^^* 


1^  dliivatft  FtoDvcE*  tr  At«  iT  skohurMfi 


Air  repcitedly  ten»  into  wKch  esutljaoo  cubic 

rcipiicd.  ^  ^^^  aduiittifd.  The  operstor,  haviofr  made  «a  ea^  ci^ 
pimtion,  applied  his  niooth  ttf  the  cock  attiie  Uipcf  thohtll 
glass,  and  the  tim^  bcini^  iicited»  begoo  tilt  Imstfic;  io  Um 
than  a  miDotc  he  foand  bidMeir  obliged  to  tako  «fec|Mr  tad 
deeper  inipiratiooa ;  aod  al  lart  tba  cCarta  af  the  1iid|^  ta 
lake  in  air  becamie  ao  alrong  and  laddea^  that  tha  glaai  aas 
in  some  danger  of  being  broken  againat  tha  aide  tfftliefas* 
meter.  A  great  ienae  of  oppression  and  sufibcatioa  vfli  wm 
felt  i n  the  chest,  vision  became  indistinct,  and  after  iheseeoad 
■linate  his  whole  attention  seemed  to  be  withdrairn  froas  sar' 
rounding  objects  and  fixed  upon  the  experiment*  He  iio* 
experienced  that  buzz  in  the  eaia  which  is  noticed  in  brcadH 
ing  nitrous  oxide»  and  after  the  third  minnte  had  mnlj  mt 
ficient  recollection  to  close  the  cock  after  an  expiration.  Tins 
secured  the  result  of  theexperim^it;  bat  be  became  so  per* 
fectly  insensible^  that,  on  recovering,  be  waa  mncb  aorpfised 
at  finding  bisfriend  and  the  assistant  on  the  table  in  theattif 
supporting  him.  It  was  noticed  that  he  made  tbir^<4ive  ia* 
spirations  during  the  experiment.  We  noar  examined  ttf 
air  which  had  been  so  treated. 

The  air  cxa.-         iQO  parU  contained  10  carbonic  add, 
^•^  4  oxigeu. 

86  azote, 

100 

Id  this  experiment  it  is  remarkable,  that  the  airwhidiM 
been  so  often  through  the  lungs  should  only  have  fuiniib' 
ed  10  per  cent  of  carbonic  acid,  while  the  air  whidi  pssstt 
them  but  once  contuius  I'ioin  8  to  8*d. 

Here  the  oxigen  had  lost  7  from  ^l,  and  the  azote  kid., 
gained  7  upon  79* 

We  knew  by  previous  experiment*,  that  every  cubic  idA 
of  carbonic  acid  gas  required  exactly  a  cubic  inch  of  oxi|^ 
for  its  formation  ;  the  ten  parts  of  carbonic  acid  may  thfVf 
fpre  be  reckoned  as  oxigen,  which  would  make  theconsdta* 
tion  of 


•  See  the  experinjents  on  cai^onic  acW  in  tic  Souety*!^ 
atattrJoufaaI,v»l  SX,  p.8?^. 


i*^«tg  before  the  c^rperimbnfit  wks  {  ^J  ^^f^^' 

Ifiwr  wc  did  not  soppMe  the  restduum  of  86  to  be  all  ]3^^jJ!|^ 
MMr^M§i|6  TIFnlg^^         therefoi^sef^d  t>^  appeared  *'™"^ 
tfimmikm  aa^^Wf  mn  HnHsHnta  tdo^^or  respiring; 
til  Wtftij^toM  tffe ttdditloii  mSgdt Vt  pde&nt  ^rfde  It 


To  ^certuin  thi^i  we  put  40  parta  into  a  flint  stopper  boi^ 
t]e»  an 3  n^^rly  iilled  it  with  about  1(H)  parts  byperoxjgenjzad 
marmtie  acid,  procured  us  1>efore»  and  receotiy  prepared; 
the  3topper  bciag  pat  in,  over  distilled  water»  we  plupgedit 
huo  quiekai1ver,aDu  lilled  a  second  bottle  in  the  saipe  ^ay. 
at  •  comparative  experiment. 

I  "^^jt next  procured  some  pure  azote,  by  absorbing  the  oxi-  Hrperoxigetu- 
■l^temdi?  pWtioli  •if  ataospheric  air  by  tlie  saturated  ^^i  z<^.l  muriatic 
siilplMite  and  simple  green  sulphate  as  usoal;  40  part»^aciionupuu 
^ia  ^MOtMi9iftif9  mixed  with  the  same  proportio»^f;  the  acid  ^^^^* 
Mi  fa  ia  the  other  experimeut»  and  the  whole' sufiered  tp^ 
sma  lor  forty-eight  hours ;  at  the  end^  of  thU  ti i^^  the  az^te 
iexamioed»  by  washing  it  first  in  distilled  water,  and  af- 
i  iO'Ae  eudiometer  with  the  tests  ibr  oxigen ;  ittijt 
4HBPt55ff  .•Wl  ©W^ctly  40  parts  left;  proving  that  the.h^N  ?  r> 

tff9/g!§ffpii^  p^riatic  acid  gus  has  no  nction  upon  azotes    i  ' 

tWottkieD  examined  the  bottles  containing  the  residuutil'The  residvum 
Ih§i  jIH  iMMhathad  been  so  often  respired,  and  found  that  ^^^* 
i|  Ipdi  I  nt  wp  nrif  nr  rt^  the  slightest  change;  it  was  thereforie* 
plaMf  aaoie;  end  on  reflection,  it  occurred  io  us,  that  if^ 
oiffttma  |iropoi:ti0n  of  oxigen  had  been  absorl>ed  or  lost  in  .    > 

«nj  wayywhile  tbe  azote  remained  unaltered,  there  must  be  /        .  ^ 

as  lnoreaaed  propordon  of  the  latter. 

*fMr  we  knew  exactly  both  the  bulk  and  the  constitution 
oC'tlietfr  before  the  experiment;  botit  was  impossible  to 
kwiom  Ae  bulk  or  volume  after  the  experiment  otherwise^ 
ttttrirf  calculation. 

IpliiaOO  eubic  inches  pf  atmospheric  air  before  the  expe- 

.,.,         '  '  "      "  riment' 


19t  ABa]rott>RO9tes0  tv  Att  M  teSMAAtMKl 

rincat  coDtained  81  WfKMWi  79  •sole  io  100  puti^iMdi* 
ing  the  total  qoiDtity  of  osigra  03  cvbic  in 

amt«    0S7     • 
Tilt  I«ig9  ^      Now  if  tht  lungs  be  euMMe  of  fistot 

tofk  Utile  If  -.    *       .  .      ■"  .  c 

«aj  iwrtt.        ssote  A^om  the  otffiOipherea  it  ofipcMi  oj  «ir 

that  the  quantity  must  be  rwrj  miDUto,  aoeiiig  tbtt  h  A> 

11th,  13th,  and  13th  esperiiiieiits,itdidiiotdistw1>AopM« 

poction  of  azote,  as  shown  by  the  endiomeler;  wo  doB 

therefore  in  the  present  instsnoe  assorae  the  Toliiase  of  artir 

after  the  experiment  st  ^7  cubic  inehes»  as  befSiit* 

But  after  the  experiment,  every  100  pMa  eooRslsd  if 

86  parts  azote,  and  14  oxigen,  nther  iR  the  (bite  •f  ante* 

nic  acid,  or  free, 

86: 14::  937: 38*58. 

Therefore  the  total  quantity  of  oxigen  left  after  the  axpoH 
meat  would  hi^ve  beui  38*58  cubic  indies. 

Then  337  nsote  +  38*58  oxigen  =  075*58; 

the  quantity  of  gas  after  respiration  wonld  thsrefiNe  kaH 
been  375*58  cubic  inches, 

300  -—  375*58  :=  the  lots  of  oxigeot  or  04*43  cubic  inchcfc 
Chrigen  alH  It  appears,  therefore,  that  34*43  cubic  inches  of  oxigen  lisd 
iSSihIII!"'  been  absoibed  by  the  system  under  the  circumstane«  if 

this  experiment.  '  .  . 

Reviewing  the  14th  experiment,  it  appearst  that  ths|M 

after  respiration  contiuned  85  per  cent  aaott^  and  I5pcSi 

cent  oxigen,  either  in  the  state  of  carbonic  aad»  or  fif& 

Statet>f  the  State  o/  the  Air  before  the  Bxperlmmt. 

sir  In  cxp.  14.  ^        . 

300  =  237  szote  -f  63  oxigen. 


After  the  Experimentm 

85  :  15  : :  337  :  41*83. 
The  total  quantity  of  oxigen  after  the  experiment  sppc«S} 
to  be  41*83  cubic  inches. 

Then  337  azote  -h  41*83  o^gen  =:  378*83. 


■  i 


TV 


( 


GBAV«ES    PRODJVCBD   IV   AUL  MY   RBSPIRATX^IN  . J^J 

Tbe'totat  voluine  aftcnr^  the  experiment  appears  to  be  ^76*62  - 
cabic  inches. 

aOO~978-82  =  21'ld. 
The  loss  of  oxigen  in  this  case  was  21 '18  cubic  inches^      ^^ife"*^ 
We  are  disposed  to  consider  the  1 1th  as  a  standard  expe-  Accordini  to 
nment  relative  to  carbonic  ucid  gas,  because  the  quantity  of  experimencsy 
aii^  respired  in  a  given  time  is  pretty  near  the  average  of  the  J^**/ *  **?V^ 
fintten  experiments;  and  because  it  very  nearly  agrees  with  emitted  from 
(lie  statement  of  Professor  Davy,    In  this  experiment  «92  jJj^.gS***'].* 
Cttbic  inches  of  carbonic  acid  gas  were  given  off  in  eleven  inches  of  osi*' 
HBinates;  the  barometer  was  30*4,  the  thermometer  50%  the  fen  ftt  con- 
rolume  being  calculated  at  Ihe  mean,  viz.  barometer  30, 
tllennometer  6o%  will  be  302  cubic  inches  given  off  in  ele- 
im  minutes,  or  32^534  cubic  inches  in  twenty-four  hours, 
npposiug  the  production  to  be  uniform  during  all  that  pe- 
riod; and  as  100  cubic  inches  of  carbonic  acid  gas  weigh 
I7-2O  grains, 

too : 47*26  : :  39534 :  18€83*76; 

dl9  weight  of  the  carbonic  acid  gas  amounts  to  18683*76 
g^Ds;  and  estimating  the  carbon  in  it  at  28  parts  in  100, 
icoording  to  Lavoisier,  or  28*60,  as  calculated  in  the  expe* 
(iments  on  diamond,  recorded  in  the  Society's  Transactions^ 

100 :  28*60  : :  18683*76 :  5363*55  grains; 

(t  will  fellow,  that  5363*55  grs.  or  above  11  oz.  troy  of  solid 
eubon,  are  emitted  by  the  lungs  ip  the  course  of  twenty- 
bur  hours;  and  that  39534  cubic  inches  of  oxigen  gas  are 
Mwramed  in  the  same  time*    But  when  we  consider,  that  in  j^m  ^^  ^^^ 
if^nrmlion  perfectly  natural  a  much  smaller  quantity  of  air  than  the  comi- 
ean  come  in  contact  with  those  parts  of  the  lungs  calcula*  "^••^'^•"l** 
bed  to  act  upon  it,  the  proportion  of  carbonic  acid  gas  given 
iff.in  natural  respiration  ought  probably  to  stand  considera- 
bly lower  than  In  the  above  estimate ;  but  at  all  events  it  will 
be  very  considerable. 

Sixteenth  Experiment. 

Baring  made  to  many  experiments  upon  atmospheric  _. 
«r«  we  now  proceeded  to  ascertain  the  effects  produced 
Vol.  XXII«— Mabcb.  1809«  O  upon 


'1^  €«AV«ur'««oiMR:soas  AiK'smi|i0sri&Ai 

Oyifcn  fM  r^aHMlOuoaigMi  g— »;ly  Ihftywcwi  rff iWi|wriiliill»  • 
^'^^  gasomrter  was  filled  with  ozigen  gw  made  SmnBl 

oxigenificd  muriat/e.Af  pojtai^  by  he»t»  care  having  beoi 

r^  taken^to  cli*^  all  the  tabct,  Itcaa  inacb  MpoHihleof  oon- 

-  ndii  afr,  b^' forcing  A  abantity'  of  cn^igen  gat  dnooglitiban. 

"One  bundred   pira  ftom  ihe  valor  gaataialer bifaf 

iffja^ted  with  the  usual  fMs  in  the  jewdiomcter,  ri^sidaam 

*  <qf  only  9*5  WWleft ;  so  that  97^^' per  cent  Were  ptMwge^ 

.  tbd  the  f¥st  azoie. 

|Ndi*qiil^        Th«  register  of  the  water  fipparatus  'being  iibtic«i»  fad 

'"^' "        .  ^e  ABJmtor  hanfig  prepared  himself^  is  usqal  by  a  fbitsd 

exptra^on,  begin  to'respire;  his  pnlse  was  72;  and  it  Ae 

'ei^  of  l)  minutes  apd  twepty  sccoofs»  the  experiment  vai 

ponclf^aed  )by  a  forced  ezpiratioob  wli^  the  pabe  wapmicd 

to  ^.  . . 


Barom.     Therm.     Time,     of  oxlgen  nt     Cub.  Inches     Dcfideat;. 
Faht.  iotpiraa.  expired. 

99'^        53*  ■    ^'90^     '  '    ^MO  :S199  67 

sna  natunl  '  '  The  operaW  felt  a  general  glow  over  the  body  to  Hit 
''***""*^'****^^*ViBry  extremitiea^  with  a  gentle  perspiratioo;  this  bowerer 
went  off  in  4  few  minute^,  and  no  remarkable  deviation  inai 
the  ordinary  state  w^s  experienced. 
Component  A  portion  baying  bf»en  6«red»  fli  nsual^  from  each  of  tbe 
ttpinid  m.     pxercurial  gasometers,  for  an  ayerap;ey 

100  parts  contained  /bd 

1 1  carbonic  acid^ 
83  oxigeos 


6  azote. 


ad 


100 
The  examination  repeated  gave  the  aaoM  resvlu. 

100: 11::  3193: 351-49, 

^  consequently,  351*^3  cubic  infhe^   of  carbonic  sci<i  pi 

were  formed  in  9'20'\  or  37*64  cubic  inches  in  a  miotic 
Mwi  mthmk      ^^^  *^  ^*  pWn,  that  a  gjvater  qnonti«gr  of  carbopkip' 
acid  foriani*    was  formed  from  oi^n  thaa  from  cpmmoa  air,  in  tha*^'  ^^ 


r 


3r 
t 


iW^ 


-|S|W%  ^  fcWjP  fSn,ipCer>  tbBt  pue  yw  of  azote, U  to  xpgu-  "^  ?*J^J* 
fi  ^'l^.g^lippiF^  vi^a^  ;j^60.cubic  inches,  and  of  thU  S|*5         * 

-•*»'iiM-  t  *■    -  .,•,•■ 

..  ^^^Tfie^  total' quantitjr  of  azote  in  the  ^i^  inspired!  was 

/v>(p^^'Bl-50!  cubic  inches.  " .  • 

^    .T%\  (Quantity  of  jgas  expired  was  3193  cobie  inches,  and 

/of  tijii  every  lOQ  parts  contained  sis' of  azoUs. 

^^  '  The  tMttl  quantitt  of  atfote  in  the  gas  oxpired  was  th?r^ 
*jfiW  191-58  cabie  inches;  bat  the  totpl  qiian^ity  of  az^le 
'  bcSb^'renpiration  was  dnly  dl'-^p. 

ipi-58^8l-30i=U0-08;  Theaiotetp. 

.tbndbre  IlO'Oft  cubic  incbfs.were.^dde^  by  t^e  process  of  created  durinf 
Hwrntiou,  befide  what  lit^e  reqsaiQcd  in  tfiS  lup|p  aft^r  r^pintioo. 
Ibe /ejj;pei:iinept,  _,  , 

CaiculatioA/br  Oxigen. 
Tke  996Q  irnbic  iocbes  of  gap  inspired  f^t^iined  §i'50  Calculation  of 

Iht  oxigen. 


Si60 -^  81-50 :::  3178'6P» 

tfpd  ccms^nently  the  pnre  oxigen  waB  3178:50  cubic 
inches.'  The  3193  cubic  inches  of  gas  expired  contftkied 
83  per  i*ent  of  free  oxigen,  aliid  11  per  cttst  in  carbonic 
•etd  gas,  idkldng  together  1^4.'  ' 

100 :  94::  3193:  3001  •43, 

The  oxigen  gas,  found  after  the  experiment^  9fas  therefore 
3001-42  cubic  inches,  and  deducting  this  fcpio  the  oxigen 
before  the  experiment, 

3178'50-r-  300U4%  ZZ  J77-08. 

It  appears,  at  first  sight,  that  )  77*08  cubic  inches  of  oxi-  Portion  mi||^ 
gen  mm  Hii9sipg,>bat  grea^  part  of  this  i»#y  \jfi  accounted  ^* 
for,  by  adverting  to  the  state  of  the  lungs  after  the  ezperi « 

0  2  The 


hS^  CSAVOBi  ftODVC£D  tVAtm   BT   MSmBA^ 

rbmmUjAm  The  additioD  of  110-08  cifbie  iiicliet  oTuole  wc 
SiSaTS  to  ^  ■••"■"«  from  Ihatportioa  still  retailed  is  th 
tfielmift.  AOtwitbiUDdiDg  the  forced  expirmtioii  mt  the  begin 
the  experiment:  and  con  'dering  that  io  the  I4tfaai 
experiment,  where  the  tame  air  wat  repeatedly  br 
the  proportion  of  aaote  waa  in  the  oae  ca«e  85»  aiici 
other  86  per  cent;  it  aeemt  fair  to  pffeaame,  that  tl 
daal  air  contained  in  the  Inn^  after  a  forced  expirati 
lAmounl  in  100  part»  to  not  more  than  l6  oxigen 
azote.  Any  one  who  reflects  upon  the  atmctnre 
langs,  and  the  minute  ramifications  of  the  extrem 
the  broiichisi  veiseU;  when  he  also  coonders,  ths 
parts  of  the  lungs  with  which  the  air  conaea  into  con 
spread  out,  would  present  a  surface  equal  to  that  of 
perfides  of  the  whole  bcnly;  and  lai^y,  that  this  r 
so  exceedingly  f  pongy  and  porous,  that  when  once  ii 
it  is  ever  after  iinpottsible  by  ordinary  mechanical  m 
expel  the  air  completely ;  he  will  easily  perceive,  nc 
that  a  large  portion  of  air  muit  remain  for  a  consic 
time  in  contact  with  the  internal  surface  of  the  lan^ii 
it  is  liable  to  lose  a  portion  of  its  oxigen,  but  alsQ  tt 
residual  quantity  of  air  in  the  lun^,  after  the  mo»t 
attempts  at  expiration,  may  he  very  considerable,  i 
this  circunisUnce,  that  we  attribute  the  excess  of  a; 
the  experiments  upon  oxigen«  and  pretty  deep  inspii 
of  this  gas  having  been  made  dpripg  9'20",  the  azoft 
have  been  in  great  measure  displaced.  Admitting 
that  the  air  contained  ifi  the  lungs,  before  the  experi 
consisted  of  l6  oxigen,  84  azote,  and  at  the  cpnclus 
the  experiment  of  ^4  oxigen,  6  azote,  we  have 

J—  azote  at  the  begmmng, 

azote  at  the  end. 

100 

-%  100  JOO 

,^       84*       6x 
'^^  =  i00-li;0^''^^*— ^'  =  -78x. 


Up 
*=  ;=^^^  141  cubic  inches; 


Th« 


CHAKatS   FRODOCED   IN    AIR    BT   RSiYlRATXOtT..  ifff 

Fberefore  upon  this  cokulat'ion  it  appears,  that  I41  ctibic?*»*««f^ 
oeatM  of  gas  remamed  in  the  lungs  after  a  forcible  atteiOLpt  ^lie  expi^ 
it  expiration;  then  the  state  of  the  lungs  before  the  ezpe*meat» 
iment  must  have  been  ' 

118-44  azote, 
^'i'SS  oxigen. 

141 

Ijad  after  the  experiment,  tod  afttr* 

132*54  oxi^en, 
8*4^  azote. 


141 


Calculation  on  total  Quantities. 


•Asote  before  the  experiment  81*50  cubic  inches,  CaVttbtio&joa 

., contained  in  the  lungs  118-44  ^^ntiSw. 


c-  Axote  after  the  experiment, 
;]         ■■  found  by  the  tests, 

.  ■ >■  contained  in  the  luugs. 


200-04 


^iO»gen  before  the  experiment,    3178*50 
-m  contained  in  the  lungs,  29*56 

U  '  3201-06 
Qngen  after  the  experiiHent, 

Found  by  the  tests,  3001*42 

Contained  in  the  lungs,  132*54 

3133*96 


*IotaI  of  oxigen  before  the  experiment,320 1  *c6 

*Totalofoxigenafter  the  experiment,  3 133-96  ^ 

Difference    ••67*10 

■  — 

l,  Tfce  deficiency  noticed  in  the  experiment  was  67#  supposion  Oeickney  ^ 

^ibt  the  longs  were  brought  to  the  saiae  statt  after  as  bdbrt  < 

j^l  the 


'  r.s.  aii<  ^  dt  fh^  close  df  the  ni^Mriteent  tfte  itetie«r-tbe 

Itaii|t  win- »?;+  V7*rr  ^08;  itHr  €mr  ippifot!iiiii(iMi  viVt 
come  withia  fonr  or  five  cubic  inches, -for  the  cxmctfiitiijiud 
in  the  tixty-seven  misbing  wbiiU  far  only  about  fear  cqImc 
inches.  We  are  aware,  that^  ^hm  temperatare  of  the  lungs 
being  97)  white  that  of  the  gmt  war 5^,  the  141  cubic  iadiei 
would  occupy  a  space  equal  to  154  cubic  inches;  botthii 
■  :  i.  c  residual  quantity  must  be  great^.or  l^ea  accoiding'lD  tk& 
•  exertion  made,  and  aLno  probably  according  to  the  &tate  ff 
the  muscular  fibre  at  the  timc^ 

Stcenieenth  Experiment. 

mmu'^^^^'  The  water  gasometer  was  filled  to  the  luual  markapos 
the  scale  with  oxigen  gas  preftarad  iVom  about  9  ok.  infcl 
hyperoxigenised  ikiiiriarc  of  potash »  as  in  the  formerexpm* 
ment;  the  gas  MSg  examined  was  found  to  contain  as  b^ 
fore,  8-5  s^zote,  iti4(1^7'5  oxigen,  in  100  parts. 

The  apparatus  being  found  air  tight,  and  all  the  teki 
kc.  cleared  of  atmospheric  air  by  passing  oxigen  thnnigli 
them,  the  operator  prepared  himself  for  the  ^xpefrfflPOt; 
but  it  must  h€  noticed,  that  he  had  been  rather  fatigued 
during  five  hours  previous  to  respiring,  and  had  not  tskeo 

^eu»r*°^*  any  refreshment;  theweather.was  very  Warm:  hib  pulsed; 
heat  under  the  tqngue  98| ;  he  felt  nouncomfortable-ssois- 
tion  during  the  proeessf  but  experienced  a  gentle  glow  sod 
universal  perspiration,  breathing  all  the  time  with  greit 
ease,  his  pulse  after  the  experiment  102,  and  the  heat  uoo^ 
the  tongue  99^ 

Cub.  inches 
R««u!t3-  Rirom.     Therm.     Time,     of  oxigen  gas      Cub.  inches     Dcficieflcy. 

Faht.  '  inspired.  expired. 

30-3  70*        T'i^"  3420  3362  58. 

The  quantities  «f  expired  gas  taken  oif  in  each  of  the 
mercurial  gasometers  i^ere  as  underi  in  the  order  in  whidi 
-  :  Aey  Weivfihecf. 

Nf. 


Nok  1*  •••250  cubic  iachet.        v^.  q 99f  rnhVnj>iriwi 

4*  •••938  •     II* •••286 

5....352  "'^  '  13....957 

6*^«*300  '  '^.  ld^*««l68 

.   *.  ■  336« 

The  13th' gasometer  was  the  whole  of  the  last  «tnf^1e  and  Examination 
forcible  expiratfoni  pji^ooa  were  . saved jfrom  each  of  the  ¥  ^«  expirW 
gasometers,  and  we  first  examtoed  the  state  of  No.  1.  * 

100  parts  Qontainea     9  carbonic  aciciy .      .  .        •        ' ' 

%S  azote, 
^  oligebt 

100 

The  large  quantity  of  azote  in  this  case  was  a  clear  proof, 
that  our  conjecture  upon  the  residual  ^  id  A^e  hings  was 
well  (bunded* 

We  then  estaitiined  «  miitttre  of  Nd.  ftkoA  d« 

tOO^  parts  contfuned  10*5  car1>onic  add»  ■ 
'  '.  7    ,  10    azote, 

79*6  oxigen, 

100 

Here  the  quantity  of  azote  was  diminishing,  and  the  ratio  of 
carbonic  acid  increasing,  so  that  it  app^rs  necessary  for  the 
lugs  to  be  clear^  of  azote,  before  the  increased  proportion 
af  earbonic  acid  can  take  place* 

Tlie  13th  or  last  gasometer  was  now  examined  by  itself  i 

.  100  parts  contuned  18-5  carbonic  acid, 
5*5  azote, 
9%  oxigem 

lOO 

«      '■ 

Seii  dw  proportion  of  aiote  was  biily.3  pet  cent  morrthan 
^hat  CKisMd  previously  in  tfate  gts,  and  hence  we  may  con* 
M«dey  Ait  avtD  aevio  tniamtts  and  a  half  wfre  not  suffi* 

,  lu  .  cicBt 


cMot  tine  to  remote  the  eiote  from  the  cstremilMi  af  tk 


We  lofUj  mede  Kinisctore  of  elt  the  gmomiten,  fiw  i 
to  13  iactatiTe,  end  fiMiiid  that  100  ports  coolmoed 

le    cerfaooic ecidy 
9'S  aaot^ 
81 '5  OKigeny 

100» 

CdadtOimJhraafimdcJdd. 

Ottbonieacid    100 : 9 : :  850  :  ee«ffO        Cerbonic  acid  gas  id  No.  1.   S9*A 
••>««>*»^       100:12-5::  186:91  ditto  No.  13.    fl 

From  886e  toCsl  exinred 

*  850  No.  K 

108.  No.  18. 

Dedect   418 

Leaves  the  mbctine  8944  of  No.  8  to  No.  18. 

100  :  12  : :  2944 :  35328       ^%^to*f 2.^ '"  "'""^"'^  ^"^^ 

The  total  qaaatity  of  carbonio  acid  gas  emitted  was  there- 
fore 396*73  cobie  inches. 

Caiculaiiom  Jbr  Azote. 

Amu  caleula.  100  :  25  : :   250 :   68«5o    Azote  in  No.  1.  9tS^ 

^^  100 : 6-5 :  ?   168  :     9*24     — —  in  No.  13.  9« 

100 : 6'5 : :  8944 :  191*36     — »-  in  mixt.  8  to  13.     191*96 

26S*ia 

The  azote  expired,  beside  what  might  be  contained  In 
the  lungt  at  the  close  of  the  experiment,  was  therefore 
863*10  cubic  inches.  Here  it  is  p1ain»  that  the  opeialtr, 
at  the  beginning  of  this  experiment,  had  not  brought  \m 
Inngs  to  the  same  state  as  in  the  preceding;  or  that  in  cca* 
^kequence  of  &tigue^  and  wont  of  refreshment  for  sererd 

hoiii% 


uunew^-wuQWjnikiv  aie  by  bespieatiom^  j^M 

hours,  tbe  proportion  of  azote  in  the  Itings  loight  be 
greater. 

^very-roo  parts  of  oxigen»  before  it  was  inspired,  con- 
tained 8'5  aaote. 

100  :  9*5  ::  3420  :  85*50; 

Consequently  it  contained  85*50  cubic  inches  of  azote. 

From     263*10 

Deduct   85 '50  the  original  azote, 

177*§0  will  be  left  for  the  increase  of  azote. 

Then  supposing  as  before,  that  the  quality  of  the  air  in  the 
funga  before  the  experiment  was  84  per  cent  azote,  16  oxi- 
gen;  and  after  the  experiinetit  5'5  per  cent  azote,  94*5  oau^ 
fea,  as  found  in  the  last  gasometer,  we  take 

'  azote  at  the  beginning, 

--— --  azote  at  the  end; 
100 

6*5  X  ^         84* 

177-60 

X  =: or  226  cubic  inches. 

*785 

Heoce  it  appears,  that  previous  to  the  ezperimeot  the  longs 
contained  in  this  instance  226  cubic  inches;  and  if  we  sup- 
pose them  to  be  in  the  same  state  after  as  before  the  expe^ 
cunenty  the  quality  of  the  gas  in  each  case  .^ill  be  as  fol- 
lows: 

Cmtients  of  the  Lttngi  before  the  Experiment. 

189*84  cubic  inches  of  azote,  Contenti  oTtlie 

36*16  oxigen,  iMaftktfai^. 

826 

^-       '  CoHiepie 


SOS 


aiAllGtt  PS«DtJeEft  Iir  Atk  *T  KigifcAftiftfe 


and  af^cr  the 


Ozjgen  caka-  9420  • 


Deficiency. 


Comttnis  of  ihe  Lumgs  after  tke  ExpeHmMT.  ' 
12'43  cubic  inches  of  azote, 
213*57  oxigcii,  ' 

Caieuiuiiom'Jhr  Origetu 

-  85*50  =  3334*50  original  oxif^en* 

Add        36*16  in  the  luDga  before  ibecxpenmeot, 

3370*^  i  ^^^^  quantity  of  oxigen  bcfoif 
\  the  experiment. 

JJier  the  Experiment, 

100 :  66    : :  250  :  l65         oxigen  in  No.  l.  ]fe 

100  -.82    : :  lU8  :  137/6    — ~i  in  No.  13.  1377^ 

100  :  81-5 : :  2944 :  2399*36 in  mixt.  3  to  12.    23^9^ 

— — -  in  carbonic  acid      396^ 
in  lungs  aiter  expt.  2]d'57 


3370*66  original  oxigen, 
3312*47  after  experiment. 


3312*47 


53*19  deficiency. 

The  obfterved  deficiency  in  this  experiment  was  58. 

The  deficiency  in  this  casei  and  in  the  former  experiment 
with  oxigen,  though  comparatively  small,  when  contrasted 
with  the  quantity  of  gas  respired,  is  larger  than  the  average 
with  atmospheric  air ;  it  seems  probable^  therefore,  that  s 
portion  may  be  detained  in  the  system.  It  must  be  remein- 
befed,  that  what  we  call  residual  gas  is  not  only  that  coir 
tained  in  the  substance  of  the  luii  rf^,  and  in  its  appeodageiy 
but  also  that  contained  in  the  fauces  and  month. 


Eighteenth  Experiment. 


lMi«ip«A-       Barom.      Therm. 


Cub.  inches 
of  ox'.|CDjgai 
insi 


Cub.  inches 


DdnOKf. 


Time.        u.  u*.K^„»a.      j^pi^, 

3015         70'  8'45"  3130  3060  ?«• 

The  operator  breathed  as  usual,   after  having  made  a 
itrang  effort  to  exhaust  his  lungs ;  his  pulse  before  the  ex- 


cSiy<ii8>i5Di&fEtriN'AlE  BY   RE^inAttOlf.  $^ 

periment  was  84,  the  thermometer  under  his  tongue  98*: 
•fter  the  experiment  his  pulse  was  96,.and  the  thermometer  Effects. 
under  his  tongue  still  ^8" ;  the  same  gentle  glow  and  per- 
spiration was  felt  as  in  the  other  experiments  on  oxigen  ;  a 
portion  of  the  gas  was  saved  from  each  of  the  mercuriaf 
gasometers,  and  their  amounts  were  as  under: 

I..    19^  7 268  Resulis, 

St     «^8  8.     ii72 

3. Sa4.  9.     250 

4 394  10 304, 

Si      ......  248  11 223 

^.  .-.j;.^.  280  12.     2^  • 


3060 


N^:  I»  tri^d  by  itself,  contained  in  100  parts,  Suteof  the 

expired  air, 
9  carbonic  acid,  ^ 

22  azote, 

69  oxigen, 

100 

N«.  12»  the  last,  contained  in  100  pai-tv^ 
.  0^  12  carbonic  acid, 

5  azote, 
83  oxigen, 

100 

On  account  of  an  accident  we  cannot  give  the  proportions 
contained  in  2  to  10;  but  the  contents  of  the  first  and  b^t 
gatbiiieters  confirm  the  former  experiments,  and'sliow:^  that 
the  proportion  of  azote  continues  to  diminisl),  as  the  expe- 
riment proceeds;  and  also  that  there  is  a  larger  proportion 
of  carbonic  acid  given  off  when  oxigen  is  employed,  instead 
of  atmospheric  air. 

In  this  recittfl  of  experiments,  which  have  occupied  a  con-  Leadinf  fiteti: 
aiderable  portion  of  time  and  attention,  we  have  endeavoured 
|o  gite  a  plain  statement  of  facts,  from  which  every  one  may 
AmW  eehclusions  for  himself;  we  shall  here,  however,  take 
tbc  liberty  of  briefly  recapitulating  the  principal  of  thosft* 
•*    "  facts, 


ISwto,  and  ftabaltting  what  wenii  to  as.  the  mmI  obnoci 
ioierenoes. 
Kovstcrlbim-      1.  It  ap|>etrB  that  th«  quantity-  of  carbonic  add  gat  out* 
•liailieUiap.  ^^  j^  exactly  cqoal,  bulk  for  bulk,  to  the  osigcn  oooMnaffd, 
and  therefore  there  in  oo  reuon  to  coojectave,  that  any  «»• 
ter  it  funned  bya  uoioa  of  oxigen  and  Udiiigen  m  tk 
lungs. 
Carbnoieaeid       8.    Atmospheric  air  once  entering    the  -Inngt   retam 
^'"'^  charged  witii  from  8  to  8*5  per  cent  of  caibooie  aodgM; 

and  when  the  contncta  are  repeated  riaoet  aa  ficqncotly  •* 
pomble,  only  10  per  cent  are  emitted. 

The  13th  and  13th  esperimeotf  prove,  that*  wbeatbe 
inspiratiooB  and  espiratiQas  are  more  rapid  than  vsaal,  a 
larger  quantity  of  carbonic  acid  it  emitted  in  a  given  tme^ 
bat  the  proportion  it  nearly  the  aame»  or  about  8  per  ccaL 
The  proportioot  of  carbonic  add  gat,  in  the  £ist  and  lait 
portiont  of  a  deep  intpiratiou,  difiar  aa  widel/  aa  final  M 
to  9*5  per  cent. 
AitfBga  pro-  8.  Contidering  the  Uth  as  a  atandard  experiment,  it  ap- 
r^f^^oM.  peart,  that  a  middle  sized  man,  aged  about  tbirty«eight  ymi% 
and  whoi»e  puli»e  is  seventy  on  an  average,  gives  off  302  ca* 
bic  incIieK  of  carbonic  acid  gas  from  his  luugt  in  detea 
minutes;  and  siippoHing  the  production  ooifona  forteeo^- 
four  hours>  the  toUl  quantity  in  that  period  wouldba39534 
cubic  inches,  weighing  186S3  graius;  the  carbon  in  whicfa 
is  5363  grains,  or  rather  more  tlian  1 1  oz.  troy.  The  oiigen 
consumed  in  the  same  time  will  be  equal  in  volume  to  the 
carbonic  acid  gas ;  but  it  is  evident,  that  the  quantity  tf 
carbonic  acid  gas,  emitted  in, a  given  time,  must  dcpcad 
very  much  upon  the  circumstances  under  which  retpifitfta 
it  performed ;  and  here  it  m^y  be  proper  to  notictb  tiiiK 
all  the  experiments  were  made  between  breakfiut  and  diiK 
ner. 
tJndet  toiaa         4.  When  respiration  is  attended  with  distressing  cifca** 

circamsunces  stances,  as  in  the  lith  and  15th  experimenU,  there  isrctioQ 

asiasu  sossro* 

«1  to  conclude,  that  a  portion  of  oxigeu  is  absorbed ;  and  in  the 

latt  of  these  ex[)enments  we  may  remark,  that,  at  the  <nd- 

gen  decreases  in  quantity,  perception  gradually  ceases,  and 

we  may  suppose,  tliat  life  would  be  completely  extinguiskd 

on  the  total  abstraction  of  oxigen* 

5.A 


CHANCES  PRODUCtD  IN   AIR  BT   RCSPIRATIOV. ,  £05 

0.  A  larger  proportioD  of  carbonk!  acid  gaH  is  formed  Oxiicen  gas 
by  the  humaA  subject  from  oxigeii,  than  from  atmospheric  ^^f^J^Mii 
air.  acid. 

^  6.  An  easy,  natural  inspiration  is  from  IG  to  17  cubic 
inches  in  the  subject  of  these  experiments,  who  makes  about 
19  in  a  minute;  this,  however,  will  vary  in  different  indivi- 
duals ;  and  perhaps  we  ought  to  estimate  the  quantity  of 
carbonic  acid  gas,  given  off  in  perfectly- naturul  respiration, 
at  somewhat  less,  and  most  likely  at  rousidernbly  less,  than 
in  the  statement  above,  when  we  consider,  that  in  short  in- 
spirations the  quantity  of  air  which  has  reached  no  farther 
than  the  fauces,  trachea,  &c.,  bears  a  much  larger  propor- 
tion to  the  whole  mass  respired,  than  when  the  inspirati9n8 
are  deep. 

7.  No  hidrogen,  or  any  other  gas,  appears  to  be  evolved  No  »ther  g» 
daring  the  process  of  respiration.  *^i'raikli*"  '*' 

8.  The  general  average  of   the  deficiency  in  the  total  Deficiency  of 
amoiiDt  of  common  air  inspired,  appears  to  be  very  small,  ^^^  sii'  ^ciy 
amoontiog  only  to  about  6  |)arts  in  JOOO,  and  we  are  in-  '*"    * 
dined  to  attribute  it  in  great  measure  to  the  difficulty  in 
ezhansting  the  luiigs  us  completely  after  an  experiment  as 

before  it;  the  first  expiration  being  made  into  the  open  air, 
the  lasUuto  the  apparatus. 

§1  The  experimeuts  upon  oxi^^en  gas  prove,  that  the  quan-  Qaantitj  rv* 
tity  of  air  remaining  in  the  lungs  and  its  appendages  is  very  {*'"  ^  *"  '*•• 
considerable,  and  that,  without  a  reference  to  this  circum-  abk. 
fiance,  all  experiments  upon  small  quantities  of  gas  are  lia- 
Ue  to  iaaccaracy. 

Other  important  conclusions  might  perhaps  be  drawn 
firoai  the  facts  related  in  this  paper,  but  having  already  tres- 
passed largely  npon  the  time  of  the  Society,  we  shall  abstain 
Amn  any  farther  remarks,  until  we  bring  forward  a  new  ge- 
nes af  experiments. 


V. 


•  t 


f06  ^  cew 


Aljtiler  M  Cimeti,  ^direuei  toiMri-BopB,- 

Royai  at  BirBm.    tteteimd  fiom  tkt  Autkur.  ■ 

SIR. 

JL  OU  wi&he4l^  |ii|ve  in  wiitiiig;  the  ooD^dwci  «b  tk 
nature  of  coiaets,  which  I  h%d  the  honour  of 


Its  sobjcrt. 


All  lutniiioiis 


tiou 

Light  of  the 
>iuii  from  a 
HiiuUnrn-uiid- 
iug  it. 


I^immous 


Oeca«ionof 
lh«  letter. 

to  you  in  opnversatioa  a  fev  days  mgQ,    At  preaeot  howenr 
they  form  hut  the  embryo  of  a  tysteaiy  fully  to 
which  would  reqQure  studi^  I  have  not  pacsocd^ 
larly  that  of  the  afttronomical  liistory  of  fJieie  bodic^  iai 
of  the  opinions  that  have  been  enteriaincd  reapecttng  thte 
I  cannot  refuie;  hbivever^  to  deKfer  into  your  handk  Am 
rudiments  of  ideas,  relying  on  yonr  indolgeoce  both  vitt 
respect  to  their  Mnt'  o¥  precistiaii,  and  to  the  btwity  wwh 
which  I  treat  the  phylhal  prinrfplea,  on  wliiefa  they  an 
founded ;  as  thiete  'principles  iare'  mdW-  fullj  csMbitai  ii 
different  works  of  mine.     Bnt  I-  wHl  ait  Itast  atteapt  ti 
explain  in  a  genenil  way  the  Consequences  I  deduce  fi«B    i 
these  principles  with  respect  to  the  InminouM  appearances  sf    k 
cometi) ;  persuaded,  that,  if  they  contain  a  single  seed  of 
truth,  your  intiibate  aoquaintance  with  the  heaTenlybcdict 
will  enable  you  to  discern  and  expand  it. 

1  shall  set  out  with  what  the  whole  of  our  knoarledfesf   lit 
nature  appears  t6  me  to^teach  ua  very  elearty  respednf  tk 
givR  ovt  light   substances,  that  are  capable  of  becoming  /iimwaaa ;  thiaiii 
incmsequence^hat  the /ifAi,  whichihen  escapes  from  tbem,  ba^cntml  k 

of  chemical       .  ,     .   °  .  .  V^       .,.      .  ,  .  .     1  c 

into  their  compontwi^  as  an  ingredieat,  and  la  emv«4  v 
chemical  decompqsiimH* 

In  applyingr  this  priocipleto.tlie  heavenly  bodNeSftiolbfin**-  ^ 
tion  has  added  one  circumstance  with  .respect  tp'  thn  S*^  K 
which  may  be  extended  by  analogy  to  the  Jixed  9i9r$.  Dr* 
Ilerscht'l,  you  know,  has  discovered,  that  the  Irf ibi,  vhkii  1^ 
issues  from  the  Suh^  docs  not  come  directly  from  iti  fM  k^ 
sttbsiantey  l>ut  from  an  atmosphere,  or  some  fluid,  hy.wbidi 
it  is  surrounded.  Thus  this  grand  phenomenon  has  ben  ^ 
pkenomcua  of  brought  nearer  to  us  as  it  were  ;  analogy,  though  thesa^  i^ 

jecu 


Oy  COMETH.  S0#' 

jeets  differ  extremely  in  magnitude,  conoecting  it  with  the  ourttrnw- 
dnmHOUS  pheuomena  observed  iu  our  atmosphere,  such  as  ^  ^  ^  * 
the  uurwa.  borwaiis,  iumiiiouig  eloadii,  and  many  other  lu* 
mioous  foeteorif.  All  tliese  are  so  isany  laciferout  vapour», 
though  of  different  kinds  ;  whicii,  being  raised  in  the  nN 
mosphereiQ  th^ir  compound  atate,  and  meeting  with  some- 
.thii^gto^fcomp^  them,  emit  the  lights  that  entered  into 
^b^ii*  composition. 

To  deteripine  with  more  precision  what  relates  to  the  Proof  thtt  tht 
Siun,  we  abould  consider  what  led  Dr.  Hcrbchel  to  the  dis-  \^^^^^^^^ 
t/wtt^f  thiht  its  lii^ht  did  npt  issue  directly  from  its  solid  from  its  bodf . 
4Mldy^  but  from  au  atmosphere  surrounding  it.  .  This  was 
its  ebaogeable  $pgU ;,  a  phenomcuou,  that  had  greatly  per- 
,|4^€d  astrooopiers  and  natural  philoso^ihers,  but  which  is 
dbenrlf  explained  by  the  discovery  of  Dr.  Ilerschel,  that 
theide  fl|)ptStare  tlie  body  of  the  Suu  itself,  nouluminous,  and 
4eea, through  transparent  parts  of  its  luminovs  envelope. 
Tlu#  shows,  that,  though  the  lighi  issues  from  a  fluid  be^ 
loi^iOg  to  that  kind  of  atmosphtire,  whic4i  surrounds  the 
Sair,  this  fluid  is  not  tbe  atmosphere  itself,  but  is  simply 
nixed  with  }t;  and  this  not  completely  throughout,  since 
there  gre  parts  that  remain  tratisparentf  or  from  which  nu 
iq[ki  emaofiktes. 

Another  consideration  determines  this  phenomena  still  But  it  is  from 

acre  precisely.     The  disk  of  the  Sun,  as  measured  by  us,  f  l'«;">aneni  , 
t      I  n  '      I     - 1  -I         1  i*     1  •  1   lucid  covering, 

IS-  properly  that  of  its  iuad  cweriug^  m  toe  edge  ot  winch 

Dn  Ilerschel  has  discerned  gaps^  when  any  large  spot  ar- 

firet  there.     This  covering  then  has  a  constantly  uniform 

tUdbwsff,  since  we  perceive  no  change  in  the  diameter  of  the 

Bwup  which  is  determined  by  it.     Now  this  is  not  the  cha-  not  of  the 

ncter  of  an  atmosphere^  which  in  the  general  acceptation  n*turi»ofan 

^(  the  teroiy  taken  from  the  atmasphere  of  the  Earth,  is  ^      > 

fOWModerad  as  formed  of  one  or  several  expansible  Jiuidsj  the 

4«nsi^y  of  which  diminishes  in  proportion  as  the  strata  are 

more  rempte  from  their  base,  so  that  they  extend  by  imper« 

f^ptibl^  gradations  to  an  indetinite  distance.     In  fact,  when 

Jlt^ronQOiers  have  spoken  of  an  atmosphere  of  the  Sun,  they 

havie  Mcribed  to  it  a  vast  extent.     Thus,  if  the  lucifirous 

Hmdf  that  surrounds  the  Sun,  have  such  a  constant  thick- 

iMstf  and  be  so  well  delined,  that  it  has  hitherto  been  taken 

for 
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^1^^  fi»r  the  bodf  of  «he  SOD  itteV;  it  must  he  •  ViUt  af  ««p«r, 
which,  emadatiiig'  hiceihuitly  .fiom  the  Sua,  ^mj%  nm 
to  the  nme  height  in  its  mtmosfAere,  mad  A^re  iimi  t 
ttratnin  as  it  were  (yf  dtadi,  which  is  deeomfeMrf  it  t 
certaio  height,  like  theitmbtom$  thmdg  thk  mpb 
Ibnned  in  onr  atmosphere.  By  this 
escapes ;  siid  the  substanceii'  with  whicfa  it 
must  form  some  kind  of  dew,  theft  &lh  bndr 

^     San.    Now  the  tfrnupareni  sp«c^  throngli  which  we  stf 

the  opake  body  of  the  Sun,  are  parts'  of  its  atmaSpbfli^ 
into  which  the  Iscf/h'Oiii  TapOinr  does  nel-aseead,  as  whcH^ 
when  it  ariftes  thcre^  it  does  not  And  the  AngriBdifti  niW» 
sajy  to  decompose  it  into  ribiadli.  The 
OpoBiiiK*  be-  ansTogiHis  to  what  w^  see  take  plaee  in  ear 
„l,,i,  when  through  the  intersals  of  the  deuda 

colour  of  the  transparent  air.     Hie  matter  ef  dbedbli 
there,  since,  as  I  have  phired,  they  are  fbmied  hy  flii  d^ 
composition  of  the  air  itself;  but  in  these  spaces  dfe'mgri^ 
dient,  which  decompose  the  air,  end  wUch  aspwcdIyriMi 
from  the  Earth,  is  not  present. 
Thenmethe'     This  theory  of  the  Inminous  effects  of  Ant  Sun  sMyh 
STiS'c*^*  appli'-d  directly  to  the  fixed  stars ;  and  it  may  also  bees- 
tifti  bodiofs,  but  tended  to  other  Isrge  bodies  with  some  modificstienSi    Ifc 
a^ificiiUuu.  ■♦"^^spheric  effects  of  every  one  of  the  bodies  dEspmed 
through  Kpftce  depend  on  its  particular  cewsliftrtiss;   1^ 
the  constitution  of  the  Son  and  fixed  stars  are  oeing  ik 
greatness  and  constancy  of  the  luminous  pfaepomsns,  kf 
which  they  are  distinj^dished.    But  other  bodiesf  fnm  tls 
diflvrence  of  their  coostitotionSt  may  produoe  phcnaaN» 
of  a  similar  kind,  though  much  inferior  in  different  degiM 
niore-or  less  rarely*  and  under  diflerent  appeerancet.   On 
Earth,  though  of  the  lowest  order  in  this  respect,  maiBta&S 
Its  analogy  by  the  phospkarie  phenomena  of  its  atm«splM» 
Hud  there  may  be  many  intermediate  dcgicas  betesfli  tk 
highest  and  this,  the  lowest. 
Coinetf.  From  this  last  coonderation  has  arisen  my  coqecW 

respecting  the  nature  of  <omeU ;  but  to  establisb  it  ^ 
nisnds  at  ieast  a  knowledge  of  every  thing,  that  has  biSi 
ob^rrvcd  respecting  these  bodies*  whicfa  I  have  not  ItsdML 
What  I  bate  the  honour  to  Jay  before  you  therciNS^'ft' 
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jrta  wHt  consUer  only  m  the  rndimeiits  df  idltaM»  #hich  ob* 
sermtiofi  and  reflection  may  (xerhaps  herenfteffbonftmn. 

I  bare  laid  it  down  as  a  principle,  that  the  light  which  Their  light  ii 
eoNniates  fiom  phosphoric  bodies  can  arise  only  firocn  a  dt^  ^^-^^  daoom- 


iioHf  which  liberates  this  light  from  its  combination  position* 
irfth  other  infcredients,  and  which  most  be  induced  and  in« 
flnenced  by  preceding  chemical  actions  on  these  bodies. 
This  general  principle  is  deduced  from  the  experience  of  all 
the  Inminous  phenomena,  that  are  exhibited  in  our  chemi* 
cal  processes,  and  all  that  we  observe  to  take  place  sponta* 
nconsly  on  oar  globe!  and  this  is  all  we  can  refer  to  the 
other  hrge  bodies  in  the  decressini^  scale  of  these  eflccts, 
fnim  the  Son  and  fixed  stars,  the  li^ht  of  which  is  so  in* 
tense  and  permanent,  to  the  phosphoric  phenomena  Of  our 
aftmoBphere.  Thus  we  can  determine  nothing  with  respect  ofthenttareol 
to  the  constitution  of  these  bodies,  the  nature  of  the  che-  ao^kilT'"*'*^ 
lihical  prdcesses  that  extricate  light  from  them,  the  periods 
in  Miidi  these  eBects  must  be  reproduced,  or  lastly  their 
dHRsrent  appearances  when  they  are  produced.  Here  then 
we  find  many  causes  of  uncertainty  in  the  application  of 
this  principle  to  the  phenomena  of  comets;  and  accordingly 
eipeiy  thing  t  have  to  say  on  the  subject  must  be  vague  and 
Iqrpotbetical. 

I  conceive,  that  a  great  number  of  bodies  revolve  round  smalt  bodies 
tlie  Sun  at  different  distances,  and  with  difiereot  motions ;  re^olTe  rounl 
which  from  the  smallness  of  their  sise,  and  more  especially  ti<^y  ^triUe 
from  the  nature  of  their  surface,  cannot  be  rendered  visi* 
Wie  to  us  by  reflection  of  the  solar  rays;  but  which  at  cer« 
Ima  times^  or  under  certain  circumstances^  are  capable  of 
produeing  laei^froMi  t^apoarf  • 

Let  us  suppose,  that  a  certain  degree  of  proximity  to  the  Their  laml- 
Sun  is  a  circumstance  determining  either  the  production  or  ^^"^  ^ . 
the  decomposition  of  these  vapours ;  m  other  words,  that  nemmeistotlia 
the  intensity  of  its  rays  is  the  chemical  CHOse,  that  induces  ^^^"^ 
the  kinitaous  effects.    I  have  been  led  to  this  idea  by  a  phtsomens  of 
phanomenoo  observed  in  our  experiments,  which  dieplays  ^«  BolopOaa 
Matt  analogy  with  the  supposition  here  made:  certain  bo^^  pl^osplionis. 
dies  reoantly  calcined,  or  calcined  anew,  such  as  oyster 
ihalla  aad  the  Bononiaa  stoiie»  after  having  been  some  time 
■■pMifl  to  the  rajrs  ^  tkt  Stm^  art  kumnaui  ia  the  dark. 
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Kilter  imagiiiedf  th&t  h«  oould  draw  from  this  pheDomnoa 
tn  argument  agaiifei»t  Newlou.i»  tlieory  of  the  emiuiom  of 
lighu  snd  in  favour  of  lii>  theory  of  viUratious:  conceivinji;« 
that  the  effect  of  the  rays  of  the  San  on  tile^e  bodies  was 
to  prodace  ill  them  v\brQlion$9  which  continued  for  tome 
Light  not  a  time.  On  the  contrary  I  deduce  from  it  aii  argument  mill- 
bratioot.  tatin|(  directly  a^iiisit  his  theory  :  for  he  suppos«;s»  tiiat  the 

different  colonrs  of  lij^ht  are  different  kinds  of  vi^miiuns:  so 
thftt  when  these  bodies  are  exfiohed  to  rays  of  cvrtain  ci^- 
iimr»9  .which  cud  produce  vibrations  of  their  own  kind  on1y» 
the  light  afterwani  emitted  by  tiiese  bodies  in  the  dark 
most  be  of  tlie  same  colour.  Now  from  the  experimeutfl  of 
Mr.  Wilson^  which  I  myself  have  seen,  the  light  emitted 
by  a  calcined  oyster  shell  is  always  the  same,  whate^'er  wsi 
the  colour  of  the  ray,  to  which  it  had  been  exposed.  Tbeic 
oyster  shells  acquire  different  properties  in  this  respect,  ac- 
cording to  tiie  degree  of  calcination,  or  some  other  unknown 
•ircumstance.  I  have  seen  them  emit  red,  green,  and  yel- 
low light:  but  tliey  never  shine  again,  each  with  its  own 
colour,  except  from  the  immeiliate  action  of  the  solar  rays; 
and  each  single  coloured  ray  causes  them  to  emit  the  same 
colour,  but  more  faintly,  the  ray  of  their  own  colour  bavin{( 
no  advantage  over  the  rest.  Hence  I  infer,  that  the  rays  »f 
the  Sun  produce  a  decomposition  in  these  calcined  sub* 
stances,  in  consequence  of  which  they  give  out  the  light, 
that  entered  into  their  composition.  The  decom position  ii 
thus  accelerated,  and  goes  on  for  some  time  in  the  dark ; 
hut  without  this  it  woul4  go  on  too  slowly,  for  the  light 
that  is  evolved  to  be  perceptible ;  though  it  does  go  ou, 
for  the  calcined  oyster  shells  do  not  long  retain  this  pro- 
perty. 
Comets  may  Though  a  greater  proximity  of  the  Sun  may  thus  be  the 
othcr,Ind  fiwn  ^^^  ^*  ^  ™"**^  *'*P^^  decomposition  of  the  luciferous  ra- 
thciiiiieives  at  pours  that  arise  from  roinets,  this  approximation  cannot 
different  limes.  p,.^^u^.^.  tj^^  gj^^^  effect  either  on  different  comets,  or  on  the 
same  comet  on  its  return  to  its  perihelion,  unless  the  pro- 
duction of  these  vapours  go  on  constantly  with  the  same 
degree  of  intensity;  which  there  is  no  reason  to  suppose; 
for  there  may  be  a  great  difference  in  this  respect  between 
different  comeis,  and  in  the  same,  comet  at  different  tioiei 
.    .  -  .  ...   If 


ON    COMETS*  flj. 

Jf  ihede  vapours  then  rise  to  a  coxisiderable  lieight  above  a, 

comet,  before  they  are  phosphorcscently  decomposed ;  not 

having,  like  those  of  the  Sun,  a  fixed  limit  of  ascent;  when 

the  comet  approaches  its  perihelion  these  vapours  will  l>e- 

come  luminous,  and  the  comet  may  appear  as  a  lucid  nebu*  Comets  with« 

losity  merely^  with  an  irregular  boundary,  and  without  our  ^"'^nucleai 

being  able  to  djbtinguish  any  determinate  disk :  and  when 

8ucb  a/jisk  is  observed,  it  is  probubly  owing,  as  in  the  case  and  with. 

of  the  Sun,  to  the  regularity  of  the  lucid  vapour,  without 

the  body  of  the  comet,  which  is  surrounded  by  vapours, 

being  at  all  visible* 

If  such  be  the  cause  of  the  light  ^mitted  by  comets ;  May  not  their 
that  is,  if  it  be  owing  to  luciferous  vapours,  which  are  de-  n?iud^M"lJid'*ur 
composed;  and  if  the  rays  of  the  Sun  produce  or  accele-  errours  in  «d- 
rate  this  decomposition,   when  they  Approach  their  perihe-  ^"'•^■*'"* 
lioQ ;  their  light  may  be  at  tirst  fuint,  then  increase  more 
than  in  proportion  to  their  approximation,  and   decrease 
more  rapidly  than  in  pioportion  to  their  recession.     If  then 
tbeir  apparent  magnitude  enter  into  the  calculation  of  their 
orbit,  may  not  this  be  a  cause  of  errour  ? 

Farther,  as  the  light  of  comets  appears  to  be  certainly  a  comet  may 
phosphoric^  and  not  reflected ;  as  phosphoric  effects  unques-  °^'  ^®  knowa 
tionably  depend  on  chemical  operations  proceeding  from  ftom  the  di9»» 
the  composition  of  bodies :  and  as  these  operations  in  co- ''*"<^®  of  iuip- 
raets  do  not  appear  to  follow  as  regular  a  course  as  in  the  ' 

Sun ;  may  not  this  be  the  reason,  that  we  are  so  little  capa- 
ble of  recognizing  comets  on  their  return,  though  their  ele- 
ments have  been  accurately  determined,  and  we  have  rea- 
son to  expect  their  return  at  stated  periods  ?  for  they  may 
actually  return  at  these  periods  without  being  known,  on 
account  of  their  having  a  very  different  appearance;  or  even 
without  being  visible,  as  the  circumstances,  which  caused, 
them  to  emit  light  at  the  time  when  they  were  observed, 
may  not  exist.     This  would  render  unnecessary  the  suppo-  «o  that  a  per* 
sition,  which  some  astronomers  have  adopted,  that  in  their  orbit'u°not  n«* 
very  eccentric  paths  they  meet  with  bodies,  the  vicinity  of  ce«ary  toac- 
which  obliges  them  to  alter  their  course.  ^^""^  ^^'  *V 

One  of  the  most  remarkable  phenomena  of  comets,  the  Tails  of  co- 
tail  which  they  commonly  have,   excites  us  strongly  to  in-  ™*^' 
quire  into  its  cause :   but  not  to  give  up  the  reins  too  much 
P  2  to 
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to  rma;;ihattmi,  w<*  tnoat  lofik  for  some  cTfeumstancfs  in  fl»r 
pfienomt'tion  itself,  and  in  unLtlogr,  to  liinil  ourfitkl  of  in- 
quiry, 0«e  circuinstauL'f  in  the  pbenomfnon  ita^lf,  which 
tends  \q  nnt^cf  l\m  purpose,  i^,  lluil  the  tail  of  n  comet  t* 
alsvava  on  tlie  i^ide  fiiithc'^^t  from  tlic  Sun  :  iiiid  unolo^^ous  to 

Aurora  bdr«-  this  oti  our  globe  wtf  fiiid  the  iuwhwus  comt$ration9i  tliat  fre* 
quently  nctomprtny  the  aurora  horealh^  liktwisc  t:tVe  pbcf 
in  our  ni^hr^  lluit  is  appn-^ite  to  the  Suii.  Fart iier^  aortic* 
thries  we  see  rn  the  mnnt  of  atmospheric  f^iitdii,  a>l  <if  whirli 
g^aritftte  toward  the  Earth,  u  fluid  sumetimes  formed,  whichf 
from  the  prodi^iou»  rjipidlty  of  iu  ujotlon  in  n  right  Itm-,  e\- 
periencei  no  perceptible  deflection  from  the  aefion  t»f  ^nvity  ; 
which  thn8»  if  it  durt  verliriilty  npwjird,  may  sooo  get  oat  of 
the  sphere  of  gravitation  toward  our  fjlobe,  and  whrcli  i&  /a- 

tleelTtc  fluid.  mhumsm'tU  course.  I  mean  tfie  tkctrlc  ftuldi  for  thln^ 
thou'^h  little  deflected  by  gravitation  in  its  rapid  course,  \^ 
subjected  to  another  Uw,  nhich  refnius  it  in  the  atm(»»pheri , 
Tim  law  ia  its  stronj;  tendency  to  unite  with   the  part^clet 

Lightning-  of  the  alr^  which  occasions  the  ilghin'uig  to  disappear  in  it» 
horizontal  moTemeiitSi  after  the  zig^ag^  it  hao  been  forced 
to  mafee  by  the  resist iinct?  of  the  ith:  aijj-^ugs  uhich  are  not 
perceptible  id  tl»c  conu'^catiorni*  of  the  aurora  borealis.  Sup- 

Tir1i*>fcoiiict5  p<>s^  then,  that  a  fluid  in  all  other  r^^pects  Rbiilar  to  lj)e 

iftwihr  fluid,  ffecfrk  its  formed  cm  that  side  of  u  comet  which  is  turned 
from  the  Son  ;  a  fluid  so  rapid  in  its  rectilinear  motion « 
that  it  soon  gets  out  of  the  s[iherc  rf  ^ra\ity  of  that  body, 
without  heing  detained  by  its  utmoapfterr,  niid  which  iti  reu'- 
dcred  luminous  by  its  decon)po5ition  on  its  course;  thus  we 
shall  have  the  pbenomenoa  of  the  ftfj'A  vith  a  circnmstanc^ 
charucteristic  of  tbej^e  causes*,  nanicfy  the  rvrratHte  of  these 
tails,  th€  tmtctity  of  which  'i%  turned  toward  the  side  to 
which  they  ate  moving;  the  cftuse  of  which  appears  to  mm 
to  be  as  follr»«>, 
JUjcif  The  particles  of  the  fltild  of  the  tftlUa^  they  arc  detached 
from  the  comet,  po^iset^s  thf  •;*m»'  irtjertUt  movement  wiih 
it,  and  lo  the  same  direciion.  Accordingly  they  mnst  coo- 
tinuc  to  follow  it.  But  if  th(\v  extend  very  fnr^  that  is  to 
say,  if  the  tail  become  very  bog;  the  particles  that  proceed 
the  fartliest,  continuing  to  move  with  the  same  velocity  but 
m  a  brger  ofbit^  must  ha-v^  a  less  mngnhr  movement*  Thia 

mu§t 
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taust  produce  such  a  curvature,  not  to  meotion  some  de^p^ 
of  reHstancfy  which  these  particles  may  experience  in  spacei 
though  with  respect  to  large  bodies  it  ts  itnperce|)tib1e.  Fi* 
Hally,  the  tail  will  extend  so  much  farther  to  oor  eyes,  in 
proportion  as  the  production  of  this  fluid  is  more  abun^aQt, 
and  its  decompositiou  more  %\ov/ ;  both  which  circnmstaoces 
may  vary,  not  only  in  different  comets*  but  in  the  samt 
comet  at  its  difi'eront  returns.  Combining  these  difiereni 
considerations  ,therefore»  may  it  not  happen*  that  a  comet 
observed  with  a  very  long  tail,  and  of  considerable  appa* 
rent  diameter*  from  the  greater  spre^  of  its  anvelope  of 
hci/erous  vapours  to  a  determinate  distance  from  its  bodjr^ 
■hall  r^um  with  very  little  tail*  and  a  much  lest  ap|Nirent 
fliameter;  that  its  light  even  shall  be  weaker;  and  that  thus 
it  shall  not  be  known  for  th^  same  as  was  expected  from  caU 
culation,  though  in  reality  it  is  so,^ 

Here  let  me  stop,  He  who  coasts  »long  th^  shore  by  the  Coodusloa. 
help  only  of  the  lead  and  the  log*  without  a  compass  ami 
without  a  quadrant*  must  not  set  op  for  a  geographer*  but 
confine  himself  to  hints.  In  conjectures  lika  the  present* 
th«  analogies  on  which  they  &re  fotiiided  can  furnish  only 
germet  of  a  theory :  time  alone  can  show  by  repimted  qb^ 
•ervatioQSf  whetbtr  they  be  capable  of  becoming  fruitful; 
|>at  at  least  they  afiord  matter  for  reflection  and  inqviry, 
and  the  first  ideas  I  communicated  to  you  have  already  been 
corrected  and  extended  by  your  remarks.  At  your  desifie  f 
now  deliver  them  to  you*  s^ch  ^  they  ^re*  iu  tettirnQoy  of 
pty  respect*  kc* 

fierBu,  9  June,  1799, 
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Jm  JExgamffe  of  the  \JtUity  ^f  a  Scries  m  finding  a  fluemf. 
By  a  Correspondent* 

To  Mr.  NICHOLSON, 

J^T  aboietimes  happens*  that  great  mathematidaDf  give  Difficulty  of  di. 
tbemadTct  no  inconsiderable  pains  to  untie  a  knot*  which  rsctsolutioiii. 
|li«gr  vught  cut  with  tht  greatest  ease.    As  an  instance  of  . 


SI4  im&ITT  OF  A  8EEIC8  tH    FIVMKG  ▲   PUJSVir. 

this.  I  beg  to  offer  you  a  deter aiiimtion  of  a  fluent,  which 
seems  to  have  been  conbidered  as  presenting  some  difficul- 
ties Bcarc<;ly  to  be  overcome. 

The  equation  to  be  resolved  is  this ;  y*x y  ir  •('*+i*) 
ZZ  m^}<  hence,  by  squaring  both  sides,  we  have  [{/'y')^ 

~m»^x«]>*+(/xy;r)*:r*izO,  and  [(/*y  *)*_«•  x*]  ^ 

+  (Ay^'}*=o-    Put  y  =  «  +  ***+  cjt*+i/^«+.,., 

th'tn  /x  y  X  zz  I  ax"^  +  i  b  x^  +  ^r.i*+....;  of  which  the 
squHi'e  may  be  called  A  a^  +-  B  a*  +  C  Ji'  +  • . .:  agaiu, 

4-=:2ftjp  +  4caf'  +  6dx*  +  ...,  the  square  of  which  may 

be  called  «x*  +  0x*  4-  yx*  +  , . . ;  then,  by  multif>licatiaii 
nnd  subbtitutioii,  our  equaiion  bci-onies  (A  — ajK*)  x^-f 
(A«4-  li  — /3iB*Jx*+  i,A^+  B«+  C  — vm*lx»+,,. 
z:0;  whence,  by  the  general  law  of  iniinite  series.  An 
«m*,  A«+  Bzr/Sm*,  A/S  +  B»  +  C  =  y  «*,  .,,,  sod 

m  zz  — r,  /3  =1  ■    "^ ,  and  so  forth ;  but,  by  actual  inv^ 

lution,  we  find  A=:io*,  Bzz  inb^C  zz  t^c  +  tV**»—» 
and  again  •  z:  4  ^*,  /3  =:  l6  6  c,  y  =  24  6  c/  +  l6  r*, . . . , 

whence  A  =  V  — ,  c  zi  -  rr»  rf  z:  ^ — ,  e  zz , 

4  lt)6  iJ4       '  3i 

and  so  forth;  and  finally,  by  reduction,  we  have  hzz — , 

4fli 

c=i6»+~,  dzz^^^~-^—L^^,  and  ^  =  5^'  + 
low  18  m       570  >ii* 

356»  4U^    ;^         A  ...  1.  u^ 

:r; ^  Trrr"%  +  TTr::^: — i  »  ^""  ^'^  *^"^  case  where  a  b«- 

comes  extremely  small,  so  that  its  higher  powers  may  be 

neglected,  c  rr  -t"  ,  rfr:^^— ,  ezi  -r— ,  and  fzz — r— .    I^> 

in  particular  cases,  beside  the  general  equation,  we  h^n  s 
determination  of  the  value  of/xyxy  for  instance yxyjrz 
fix,  we  may  obtain  an  equation  between  x  and  a,  ifbeoce 
either  of  them  may  be  found  from  ihe  other;  that  is,  lax 
+  I  bx^  -{-  i  c  X*  +  ...  iz  w ;    hence,    il"  x  becomei  vf ry 

small,  a  =: — ;  and  if  o  is  evanescent,  — (  x  H =— 

x'  x^  N  _ 

+  J7?74N7*+4:i*,4*.o*m-  +  •••;-«• 

for 
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Tor  example;  let  m  ==  -rh^y  and  n  zz  -rfrr*  &<^  ^^^  ^  ^  Examples, 
first  Ti-y:  then  b  will  become  i,  c  =  3*14,  d  =  20*5,  and 
€  zz  7i)'7 ;  and  supposini^  x  zz  '3,  the  equation  for  n  will  be- 
come -i^i  by  the  correct  series,  and  V^  by  the  approxima- 
tion :  then  in  order  to  reduce  n  to  its  true  value»  we  may 

may  make  -xyifzz  (n  x)'  :=  *  »',  very  nearly,  and  x'  z:  -^ ; 

•  '^ 
but  y  is  found,  in  this  case,  '074,  and  x  zz 


800  X  -074 
*01014,  whence  x  is  accurately  '2898 :  or,  x  bein^  '?,  a  will 

be  nearly  (-.7;)  x '005=: -0044,  by  the  approximation.  In  the 
•econd  place>  l^t  a  be  ^^ :  then  k  vv'dl  be  f ,  c  =:;>46'875| 
d :?  1237»  and  <  tz  47200 ;  and  auppose  x  =  ^ ;  tben  n  be' 
comes  *00363,  n  zz  *00007,  and  Jr  corrected»*1104.  For  ^ 
third  example,  if  x  be  f,  we  may4%nd  an  approximate  va* 
lae  of  Q  by  the  second  series,  which  Is  *015^  ;^  and  this  be- 
in^  necesBarily  somewhat  too  large,  we  may  assume  a  zr 
*0l5f  whence  u  is  found  *0037l,  and  n'  being  -00004,  a'  will 

be  nearly  -r-rt',  or  '00016,  and  a,  corrected,  *015^6.     In  the 

first  and  third  examples,  the  calculations  of  an  eminent  ma- 
tfaematician  on  the  continent,  deduced  nearly  from  the  same 
data,  have  given  for  a,  instead  of  *0044  and  *0152,  "0038 
aud  *01d6;  while  some  very  accurate  experiments  had  lon^ 
before  made  the  results  '005  and  '01 5. 

If  we  wished  to  investigate  the  properties  of  the  return-  other  caiet. 
ing  branch  of  the  curve,  of  which  ir  and  y  are  the  coordi- 
hates,  it  would  be  necessary  to  apply  a  proper  correction  to 
the  fiuenty  X  y  x ;  another  form  of  a  similar  curve  might  alsc^ 
be  obtained  by  substituting/) — y  for  y;  and  whenxb^ 
comes  infinite,  we  (iud,  by  a  different  mode  of  oalculation»' 
beginning  from  the  other  end  of  the  curve,  -<«x  zz  ^^(.p^mmm 

^'.     4  •    •   p  +  v(ppt-.yy) 

I  am,  Sir, 

Vour  Very  obedient  servant, 
13  JM.im/' .    V  .         ;    .  JS.  F,  G.  H. 

•■'••''•        '  »•       ■    •       VII. 
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An  Aec&unt  of  the  Method  of  cuhhaHng  the  Awurieam  Crmh 
h9rrgt  Vacciniom  Macrocsrpum,  at  Sprhtg  Orove.  B§ 
the  Right  Hm.  Sir  Josepb  Bavks,  Barf.  JT.  B-  F.  &&• 

'  jL  HE  AiA^rican  cnmberry , the  oaecinium  maerocarjnm*  bai 
for  some  ymn  been  cultmted  with  socceu  at  Spring  Grovfi 
tnd  u  the  fruit  of  it  is  dow  become  an  oligect  of  norne  in* 
portiiDce  io  the  <*conoiny  of  the  ftmily,  a  tliort  account  of 
the  managemeotof  this onimfH^ed  plant  will  it  is  tofae  hopd 
prove  acceptable  to  the  Memben  of  this  useful  Societj^and 
not  nnrateresting  to  the  Poblie  at  large. 
Sapply  from  For  the  better  nndentanding  the  intended  oomnnaicat 
tiou  it  is  necessary  to  preniso*  that  a  spring  rises  in  a  smsll 
grove  within  the  precincts  of  Sprimg  Growth  which  is  ns 
doubt  the  origin  of  the  name;  this  spring  is  carried  is 
leaden  pipes  into  the  honse^  to  which  it  affords  an  ample 
supply;  the  waste  water  is  suffered  to  run  through  a  small 
basin  and  a  pond  in  the  pleasure  ground^  before  it  escape! 
to  SmaUberry  Green;  to  this  coiiStaut  supply  of  fresh  wstcr, 
though  it  is  very  small,  the  greut  lJxuriaucy»  with  which  %9m 
ter  plants  of  all"  kinds  suitable  to  this  clioiate  succeed  ia 
the  pondf  is  do  doubt  in  some  degree  to  be  attributecL 

Io  the  middle  of  the  basin,  a  suiull  island  liaa  been  forai- 
ed,  by  supporting  a  box  of  ouk  upon  posts  driven  into  the 
bottom ;  in  the  centre  of  this  pond,  the  waste  water  which 
used  before  to  issue  through  a  fountain,  i:>  snflered  to  flov 
in  the  form  of  a  spring,,  which  rises  into  a  large  shell  of  the 
ehuma  gigast  perforated  for  the  purpose,  imitates  very  veU 
«  natural  spring,  and  gives  in  hot  weather  an  appearance 
of  freshness  and  coolness,  very  pleasant  to  those  who  walk  io 
the  garden. 

The  oak  box,  which  constitutes  this  artificial  island,  is 
circular^  2i  feet  in  diameter,  and  13  inches  deep;  the  bot- 
tom is  5  inches  under  the  surface  of  the  w^er^  and  bored 


Artiftdal 


•  Trans,  of  the  Horticultanl  Sod|ity,  tol.  I,  p.  75. 


t])roagh 
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tbroughwith  miiny  holes;  on  this  a  luyer  oi'stones  and  rubbish 
WHS  first  piaced»  and  u[)on  Uiat  a  cov<:riiig  of  boj^  earthy 
bfieught  from  Houn$lvw  Heathy  which  tuj^etiier  are  5  indies 
Iwlow  and  7  incbeti  above  the  ^urfupe  of  ihe  water  of  the  bft* 
mo;  in  this  bed  of  black  niould»  a  variety  of  curious  bog  BogpUntt. 
pUinU  iHsre  placed  about  seven  years  ago,  whicij  flourished 
ia  an  unusual  de^ree»  ainou^  these  was  the  vaQc'iniumy  which  Craobent. 
lowered  and  ripened  its  i'ruit  the  fin&t  year. 
-   lu  the  autumn  of  the  second  year  it  again  produced  a  Raiuwr^ 
plentiful  crop,  and  aoon  after  began  to  send  out  runners 
^MMwhat  resembling  Uiose  of  a  strawberry t  but  looger»  and 
>  less  inclined  to  take  root  while  young ;  they  did  how* 
}  take  root  Lb  the  winter,  and  early  in  the  spring  threw 
upright  branches  10  inches  and  a  foot  long,  on  which 

6pwer8  and  fruit  were  chiefly  placed ;  the  produce  was  Fiuitmuchm- 

tflis  year  gathered,  and  found  to  be  high  flavoured  berries,  fmptri^.^ 
^peiy  superior  to  those  imported,  which  have  in  general  been 
Qpitbered  unripe,  and  have  become  vapid  and  almost  tatte- 
Wh  by  long  soaking  in  the  water,  in  which  they  are  packed 
^MT  carriage. 

It  was  now  determined  to  consider  ihe  American  crrnnberry  CuUfvated  for. 
^m  as  article  of  kitchen  garden  culture,  and  to  give  up  the  ^^  kitchen* 
*^»hole  of  the  island  to  it,  which  in  a  few  years  it  entirely  co* 
V^ptkI  by  its  own  runners,  without  any  fresh  plants  being  put 
&ia»  and  this  bed,  with  the  addition  of  some  hanging  boxes 
v^Bceding  from  the  centre  to  the  sides,  produced,  in  the  year 
%  SOSf  23  bottles  of  very  flne  eranberries. 

In  the  year  1805,  a  bed  was  mode  on  the  side  of  the  pond  Extended  to  a 
«0  feet  long  and  5^  feet  broad,  by  a  few  stakes  driven  into  ^^^J  '^'i,^* 
die  bottom  parallel  to  the  side,  and  Jined  with  old  boards; 
tfbe  bottom  of  this  was  filled  up  with  stones  nnd  rubbish, 
on  these  a  bed  of  bhick  mould,  3  inches  above  and  7 
ebes  below  the  nsual  surface  of  the  water,  was  laid :  this 
ptaoted  with  cranberry  plants,  many  of  them  having 
rooted  in  a  hot  bed,  in  which  they  throve  most  vigo- 
In  this  autumn,  1GiP7,  the  bed  produced  a  crop, 
"»lskli»  added  to  that  of  the  island,  afforded  a  supply  for  the 
^VBifjr  of  5  dozen  bottles  of  cranberries,  beside  a  small  bas- 
ht!t  leaeried  for  pre  ent  use.  The  total  coutents  of  the  two 
'v^oberry  beds  is  326  aquare  feet;  the  quantity  of  land  em- 
employed 


null  ui   H  i^rdviusr  •    |iriK.*(tM.iiii^ ;   it    orij^i] 

a  fortunate  accident,  the  history  of  which,  ^ 
give  an  adequate  idea  of  tlie  method  now  p 
the  same  time  bear  testimony  in  favour  of  t 
more  benefit  hus  been  derived  in  the  advanc 
cultural  knowledge,  by  pursuing  the  bin 
continually  ^ives,  than  from  the  effects  of  at 
and  original  invention. 
TV^mp  not  It  is  remarkable,  that,  during  the  sereii  j 
Hibl-.ioknjury.  ^^^,-^,  have  bocn  cultivated  at  Spring  Gi 
stance  has  arisen,  from  the  variety  of  seaso 
or  any  other  circumstance,  that  has  diniioiah 
of  a  full  crop;  the  flowers  tmve  issued  out  o 
abnndance,  in  tbeir  due  s^^ason,  and  fewer  of 
abortive,  than  in  general  is  the  case  in  otb< 
fruit  has  gradually  swelled  and  dnly  ripenei 
subject  to  the  attack  of  any  vermin,  or  to 
kind  from  the  excesses  of  heat  or  cold,  oi 
wetness  or  of  drought. 


viir. 

On  the  Existence  of  Animal  Matter  m  JUtm 
From  Parkinsons  Orsrantc  Remoi 
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w&a^  ibmt  the  colour  does  not  exist  in  the  intermediate  caU 
careoos  umtter,  orinth^t  which  haa  been  iutroil need  into 
the  cavities  of  the  tubes,  but  in  the  substance  of  the  corals 
ftHning  the  sides  of  the  tubes. 

It  appears,  from  the  experiments  of  Mr.  FIntchett,  that  This  some  nn* 
the  colouring  matter  of  the  organ-pipe  coral  is  similar  to  ko'jwn  modifi- 
tfattt  of  the  Q^  coral,  fgorgonia  nobilisj  being  some  unknown  ^^^  miiter*"*' 
niedificmt'u>Q  of  animal  matter.     The  red  colour  of  both 
these  tubstancea  having  been  grndualiy  destroyed,  diiving 
the  action  ol  the  diluted  nitric  acid,  us  the  solution  <A  the 
cricareouB  substance  advanced  ;  aiui  could  not  afterward  by 
any  meaus  be  restored :  no>  could  any  colouring  principle 
whatever  be  detected  by  the  reagents  usually  employed*. 

We»iil80  learn  from  the  Count  de  Marsilliythat  by  digest-  solution  ia 
ingred  coral,  with  or  without  its  membranaceous  tunic,  in  milk, 
lailk,  over  a  slow  tire,  the  colouring  matter  was  dissolved 
hy  the  milk,  which  became  thereby  of  a  pink  colour;  while^ 
Aa  coral  became  first  of  a  satl'rou,  then  of  an  ash  colour, 
aad.&t  last  of  a  livid  white.     The  sameetiects  resulted  from 
iU  dig^ion  in  Iteatcd  wax.     A  similar  deprivation  of  colour  in  hot  wax 
kaUo  ibuod  to  take  place  in  those  species  of  conil,  which, 
having  been  broken,  have  fallen  into,  and  have  remained  for  ^nd  in  mud  of 
some  time  in  the  mud  at  the  bottom  of  the  seaf.  <l>^  sea. 

■  lAs  the  colouring  matter  of  these  corals  is  capable  of  be-  Thusmortfos- 
iug  thus  removed  by  digestion,  it  is  not  to  be  wondered  at,  ftiU  deprived  of 
that»  in  general,  in  the  fossil  specimens,  which  mu&t,  in  most  ^^ 
instauces,  have  been  exposed  to  long  continued  maceration 
ID  water,  little  or  none  of  the  original  colour  remains. 

From  the  weight  and  other  physical  characters,  as  well  as  Separate  foasila 
from  exposure  to  cliemical  agents,  I  found,  that  livery  fossil  tuu  siliceuui 
af  this  »pecies  in  my  collection,  not  imbedded  ia  stone,  con-  exam^tlon, 
tained  too  much  siliceous  matter,  to  adroit,  by  the  agency 
of  aa  acid,  an  examination  into  the  change,  which  had  taken 
place  in  the  original  constituent  |>arts  of  the  coral. 

Indeed,  considering  that  in  the  experiments  of  Mr  Hat-  ^ 

dietl  even  the  recent  tubipore  lost  its  colour,  and  only  de* 

*  PViloaophical  Traosactions,  for  1800. 

«|*  Htitoire  physique  de  la  Mcr,  par  Louis  Ferdinand  Cemte  dc  Mar* 

monstratcd 


fKittStlJ 


Aiutlher  m- 
STAiicc  of  ihii 


v\d  antinAl  1  was  loucii  plefised  to  observe  the  mcmbrani 
.wibraiic  dc-  appear,  depcnditig  from  the  marble,  in  1 
elastic  Tnembranes,  Many  of  these  most  n 
tained  a  fery  d^p  red  colour,  and  appean 
aud  distinct  manner,  although  not  al)sp1qte 
form  of  the  tubipore* 

Another  curious  specimen  of  marble  exhi 
ftaiice  of  animal  mem braue  preserved  for  agi 
tion  by  being  euchasttl  in  stone,  Thia 
brownish  red  colour,  much  darker  in  its  i 
than  in  the  coruUites  themselves,  and  is  sosci 
polish.  The  madrefwre,  vh'ich  has  enteri^d 
tion  of  it,  appears  to  have  been  of  the  smal 
brunches  being  about  the  sise  of  a  gooseqn 

The  diffusion  of  the  red  colour  through  t 
quires  some  little  attention.  It  extends  tbr 
of  the  mass,  and  appears  to  have  percoiut 
external  part  of  the  coral  into  its  internal  tn 
R  manner  that  oogrotw  substance  hat*  enterei 
matter  appearing  to  have  been  here  dqKMit« 
tion.  That  the  colour  has  not  been  deriv* 
itself,  may  safely  be  inferred :  .there  appear 
two  mode*  by  which  this  colour  may  huT 
Either  the  decomposed  coral  might  have  bt 


thicsSourinf 
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the m»s,  were  previous  to  the  pcrftotin^  of  the  lapidifying 
pfocesB* 

On  sabjectingthis  mnrble  to  the  nrtion  of  diliittcl  nitrons  JJ'J,!^^'®!"^^^^^ 
•Gid»  its  decompotition  took  plac<;  very  fjpeedily.     A  con>i-  ^i  i.^^^  " 
denible  quantity  of  carbonic  acid  gas  iras  separated,  the 
culcareoas  part  was  dissolved,  and  a  red  flnbstancc,  an  oxide 
of  iron*  gradually  sunk  to  the  bottom.     While  the  decom- 
pMtion  was  proceeding,  a  substance  was  detected,  the  pre-* 
tence  of  which,  at  least  in  so  obvious  a  state,  was  not  expect- 
ed*   As  the  separation  of  the  other  parts  took  phice,  ragged  "><*  expo*«J  a 
Il6ecu1ent  pieces  of  apparently  a  membraneous  substance 
were  left,  adhering  to  those  parts  where  the  coralline  sub- 
ifauMe  hod  been  observable*     These,  on  the  least  agitation 
<f  the  floMy  were  seen  to  wave  to  and  fro,  and  on  the  motion 
kiDj^  increased  fell  off,  and  sonn  reached  tlie  bottom  of  the 
from  the  weight  of  tiu*  solid  matters  which  were  at* 
to  them* 

In  the  specimens  of  marble  from  Kilkenny,  the  remains  Marble  frma 
•f  a  ooral  of  this  kind,  but  of  a  larjjer  species,  are  very  evi-  """'" 
Mtft  The  ground  of  the  marble  is  of  a  dei'p  black,  hut 
dbe  part  of  the  marble  posses^c'd  by  the  coral  is  of  n  very 
Igfit  gray.  In  fineness  of  grain  and  in  susceptibility  of 
{Miah  it  appears  to  equal  any  marble*  Frf)ai  this  circuni- 
stance,  and  from  the  considerable  difference  in  the  colour  of 
dw  madrepore  and  of  its  matrix,  the  structure  of  the  for- 
ncr  becomes  very  conspicuous,  and  the  astonishing  labours 
of  itft  original  inhabitant  are  very  easily  traced.  In  one  part« 
the  conrerging  perpendicular  platen,  displayed  by  u  hori- 
statol  section  of  the  madrepore,  are  discovered ;  ^hile  in 
OHOther  port  a  longitudinal  section  has  not  only  shown  uu- 
acrcniB  horizontal  plates ;  but  also  yields  a  fair  view  of  the 
biantifnl  reticular  texture  of  the  coral,  resulting  from  the 
ifcqueot  intersections  of  the  perpendicular  by  the  transverse 
hteeiUe. 

iTbe  tery  considerable  difference  of  colour  in  the  ground  Appears  w 

of  this  marble  and  in  the  animal  part  is  particularly  des>erv-  ^^«  "n<*«^" 

•  •  ^  *  gone  two  petrl* 

iflK  of  attention.     As  in  the  former  specimen  the  r^ilar  fyin^  pro- 
dflRlskm  of  colour  through  the  whole  mass  appeared  to '^***^'- 
oaffeMise  the  conjecture,  that  the  colouring  matter  was  in- 
tni^uici  previous  to  the  coral  having  undergone  its  lapt- 


Brorcias. 


The  marble  dU 
gctted  ill  dilute 
muriatic  Krid. 

No  roenibnnc 
appctiredy 


but  an  anioial 
ttaarcual. 


cousidered,  that  in  several  inarble:>,  indeed  ii 
maibk'd,  this  twoiold  lapideousiinpregnatioi 
rily  be  udinittod.  These  are  composed  of  fi 
riout  marbles,  which,  after  having  beca  foi 
strata,  have  been  broken  into  small  pieces, 
become  ag^^lntinated  into  a  compact  ma;»s,  I 
of  a  fluid,  which,  from  it«  saturation  with  ti 
lime,  hits  possessed  the  required  lapidilic 
it  has  exerted  during  its  interposition  betweei 
fragments. 

A  piece  of  this  marble  was  suspended  ir 
containing  diluted  muriatic  acid,  and  was  sp< 
with  eftervebcence.  During  the  decompositi 
of  marble,  not  the  smalle:»t  filament  of  i 
substance  became  detached;  but,  on  thecont 
forming  surface  was  as  perfectly  clean  aud  \ 
had  been  a  piece  of  primitive  limestone:  tb 
from  which  the  marble  derived  its  colour  fall 
toni  of  the  vessel,  during  the  bolution  of  the 
powder  being  dried  whs  projected  on  melted 
mediately  provluc/d  deilagration :  a  circuc 
with  the  form  of  the  coral  having  been  visil 
ble,  shows  the  curious  fact,  that  a  part  of 
matter  of  the  marble  was  an  animal  charcoal 


mcbedy  and  slowly  sunk  to  the  bottom  of  the  glass,     Tlie 

viallness  of   the  pieces  of  membrane  might  be  here  pro* 

Mdbly  accounted  for  by  the  structure  of  the  miidreporite 

llMb  they  composed;  since  from  the  multitude  of  pores.  ^ 

tith  which  it  is  pieced,  the  membrane  must  suffer  such 

Sequent  inflexion,  as  would  give  very  little  reason  to  e^cpect* 

luit,  in  a  corroded  preparation  of  even  the  recent  madre* 

|ore>  any  thing  like  the  form  of  the  madrepore  c^uld  be  ^ 

|M«aenred.    The  circumstance  of  these  membranous  ilocculi 

ippcariog  to  possess  a  greater  degree  of  gravity  than  belongs 

1^  ADioml  membrane  in  general  may  be  accounted  for,  by 

muidering,  that  they  may  yet  retain  some  particles  of  earth 

tbaome  of  their  cavities,   which  are  defended  from  the  ac- 

Ipa  of  the  acid,  by  being  completely  enclosed  in  the  mem* 


jll^  small,  light  coloured,  calcareous  spongite,  or  alcyonite,  A  very  perlvci 

iPlMsaing  somewhat  of  a  conical  form  and  a  rugose  surface,  'n.«>n^™n«  «^ 

ijM  exhibiting,  when  examined  with  a  lens,  evident  marks  spongiu. 

if- an  original  spongeous  substance,  was  suspended  in  water 

pghtly  acidulated  with  muriatic  acid.     As>  the  acid  acted 

in  ibe  carbonate  of  lime,  the  membraneous  part  of  the 

MOge  began  to  appear;    and  being  liberated,  extended 

Ipelf ,  beyond  the  remaining  solid  mu»s  iu  tolerably  cohe^. 

llpt  flexible  flocculi.     When  it  had  been  submitted    so 

j^pg  to  the  action  of  the  acid,  that  the  carbonate  of  lime 

qpn  Acarly  removed,  a  dark  brown  reticulate  mass  was  left^ 

jmsting  the  general  form  of  the  fossil,  and  manifesting  its 

jb^nal  spongeous  reticulated  texture.     So  coherent  was 

■p  VI8SS9  as  eveu  to  bear  its  removal,  by  pouring  into  «in- 

ffffif  glusy  without  snflering  any  material  injury  to  its  form. 

|i^pps  however  at  last  broken,  upon  pouring  additional  wa* 

iDintothe  phial  which  contained  it. Another  specimen,  as  si-^    • 

|Skr  in  its  form  and  size  as  could  be  found,  was  then  sub- 

S(l  to  the  action  of  the  acid  for  the  purpose  of  ob- 
Sg  /a  correct  sketch  of  the  remaining  membrane,  and 
jeqiud  success. 

»SSr  -.-.^ 
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Obiervations  on  tht  differtut  Species  of  DibUa«  and  the  kH 
Method  of  cuitwatmg  ikem  in  Great  firitaio*  By  B.  A« 
SALisBiiAY.  Esq.  F.  R.  S^. 

-9ah  ^Mi.  J^  Q  flower*,  which  hare  been  lately  nitrodoced  into  the 
gardens  of  thi«  island,  are  more  shOfwy  than  the  iak^\ 
and  they  poRseiia  the  additional  merit  of  bang  prddnced  at 
aarason,  when  most  others  are  decaying;  neirertiiele«i,  it 
will  appear  in  the  subsequent  pages,  that  by  a  little  mans^ 
mcnt  the^e  plants  may  be  made  to  blossom  at  a  mnch  ext* 
Iter  period;  and  that  in  mlliesy  or  low  ritnations^  where ovr 
autumnal  frosts  frequently  cut  them  oflP  early  in  Octobtr%  it 
is  the  on)y  method  of  obtaining  their  flowers  at  all*  I  «si 
more  cinbotrlened  to  offer  these  results  of  my  own  experioiee 
to  the  HoTticultoril  Societ}%  as  they  have-  tvrned  oat  vay  I 
different  to  what  was  expected  from  the  Mots  throaH  out 
upon  this  very  subject  by  one  of  the  first  gardeners  in  the 
world. 
HUtory  of  The  carlicFt  srcount  I  am  able  to  trace  of  these  pbnti, 

iheni.  which  arc  nil  nativis  of  MfricOy  is  iu  Hernandez*  Hisrtoiyof 

that  country,  published  in  1^51,  where  two  species  are  fignr* 
First  mention-  ed.  He  s^uys  that  the  first  grows  in  the  monntsiss  of  's 
^^7  ii^^^^' Q^auhnalntac,  and  is  called  acorotii  by  the  tnhabitiats;  n 
that  it  has  leavf.-s  composed  of  five  leaflets,  some  of  which  ic 
are  sinuated,  slender  peduncles,  with  pale-red  stellsted  t- 
flowtfrs ;  that  this  roots  arc  tuberous,  strong  and  bitter  in  f| 
taste,  and,  according  to  the  Fashionable  jargon  of  his  time,  hot  !^ 
and  dry  in  the  third  d'*;jree  ;  that  an  ounce  in  weight,  taken  5 
internal)}',  is  a  powerful  medicine,  alleviating  pdfls  ia  the  .ih 
bowels,  expelling  flatulence,  increasing  the  niinary  dli*  -i^ 
charge,  promoting  sweat,  strengthening  cold  languid  rto* 
machs,  excellent  aorainst  the  colic,  resolving  obstmctMNtff 
and  dissipating  tumours  if  externally  applied.  TKi  i« 
clearly  the  pale  red  variety  of  dahlia  sambuci/oliak  Th< 
second  he  calls  acocotli  iigustici  facie,  but  gives  nodcscrip* 
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tion  of  it:  the  figure  however,  though  destitute  of  flowere, 
leaves  no  doubt,  that  it  is  the  species  called  dahHa  bidenti' 
Jbtia  in  Paradisus  LondinensiSf  and  from  the  si^  of  its  ib- 
Itage  most  probably  the  orange  coloured  variety. 

Mt.  Thiery  Menonville,  in  the  interesting  detail  of  his  T.MenoatiUe. 
Journey  to  Guaxaca^  published  in  ITB?*  is  the  next  attthoT, 
who  to  the  best  of  my  knowledge  has  noticed  any  specif 
of  dahl^  It  is  well  known,  that  this  botanist  was  eoof* 
ployed  by  the  French  Minister,  to  steal  the  cochineal  inse^ 
from  the  Spaniards.  In  this  dangerous  mission,  he  tells  us, 
diat  having  entered  one  of  the  gardens  in  the  suburbs  of 
that  cit^y  adjoining  to  a  plantation  of  nopals,  upon  which 
the  insect  feeds,  he  was  struck  with  the  beauty  ^*  d^une  iu« 
'*  tert  molette  et  doublet  attssi  grande  que  celles  de  Frante, 
*'  -nuus  produite  par  un  arbuste  irci  semblable  pour  leifsuilles 
*  pinnies  d  noire  sureau?*  From  the  violet  colour  of  the 
flower,  I  ani  inclined  to  think,  that  this  is  the  species  which 
I  have  called  dahlia  sphondyli\fbUa. 

The  third  author,  who  has  "written  upon  these  plants,  is  CtraiiiUet. 
the  late  Abb^  Cavanilles.  From  a  semidouUe  variety  of 
iahHa  tamhucifoKat  which  flowered  at  Madrid  in  October 
1790,  he  in  the  first  volume  of  his  IconeSt  published  in  the 
Ibllowing  Januarjff  first  defined  the  characters  of  the  genus 
•deutifically,  naming  it  in  honour  of  Andrew  Dahl,  a  Name. 
Sweduh  botanist,  with  the  specific  title  of  pinnata.  After- 
ward, in  the  third  volume  of  the  same  work,  he  makes  us 
aoqvainted  with  two  more  species ;  his  rosea,  which  from 
,  diis  ambiguous  title  has  been  confounded  both  here  and  at 
Pom  with  his  first ;  and  his  coceinea,  no  less*  absurdly  so 
deDOminated,  its  ligulated  florets  varying  from  yellow  to  - ' 

iomige,  but  never  assuming  a  scarlet  tint.  My  reasons  for 
adopting  his  generic,  but  none  of  his  specific  names,  will 
be  given  hereafter,  and  are  conformable  to  the  usage  of 
liune  in  those  classical  works  Flora  Lapponica  and  Hortus 
fXigbniamu. 

These  three  dahlias  having  been  sent  to  Paris  from  Mo- 
Atd  by  Cavanilles  in  1802,  a  very  ample  memoir  with  co- 
lourad  figures  was  published  two  years  afterward  by  Mon-  Xhouin. 
aienr  Thouin,  in  that  celebrated  national  work,  the  Annales 
dm  Museum  d*Histoire  Naturelle,  and  he  makes  the  fourth 
yoL.XXU.— iMarch,  I8O9.  Q  writer 
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^jw^i^oaoT  writer  upon  tben.  We  there  leani»  that  thcj  ereperen- 
pwu  ^^^^  loeing  their  items  at  the-approech  of  winter,  which  do 
uet  ptuh  forth  agaio  till  late  iu  spring:  that  their  rooU  coo- 
vat  of  fleshy  tubers  disposed  like  those  of  the  oMphoid^ 
thoogb  \em  numerous;  that  oo  their  arriyal  thev  veit 
planted  io  large  pots  of  substantial  eartli,  «xk1  protected 
from  frost  under  a  frame ;  that  the  stems  grew  little  till  tbe 
gifat  heats  of  summer  comroeuced,  when  they  Icngthmed 
ltpidly»  and  flowered  in  the,  end  of  autumn.  Monuear 
TbOttiu  then  describes  tlie  firsti  his  dakUm  rose,  as  attaiaiDg 
eerfn  feet  io  height ;  leaves  oppoNte»  composed  of  froa  ^ 
to  9  leaflets;  flowers  about  the  sixe  of  a  ChimB  aster;  liga- 
kted  florets  comiponly  8  in  number,  pale  red  inclining  ts 
flesh  colour;  of  which  all  the  earlier  flowers  ripened  seed^ 
The  second,  his  4iMia  ponceaut  was  only  four  feet  bigb; 
item  sleodert  covered  with  a  fine,  meal ;  leaves  doubly  pii^ 
Mtedt  aud  pale  green ;  flowers  smaller  tliao  in  the  twoodwr 
apecies;  ligulated  florets  from  8  to9»  red  orauge  coloor; 
^ia  floieeffd  later,  and  di4  not  ripen  seeds.  The  thirdl 
dUUSa  |iet((pre,  he  erroneously  si^pposes  to  be  CavaniUa* 
4aA&i  piaiiala*  and  thinks  it  grtrstly  superior  iu  besiuty  t« 
both  the  others ;  the  roots  of  this  be  obstfrvczi  are  covcicd 
with  a  violet  coloured  cuticle;  stems  about  live  f««>t  high; 
leaves  ofteu  produced  in  threes ;  flowers  scmidouble ;  ligih 
lated  florets  of  a  rich  violet  purple,  apfiroochiiig  tliat  of  the 
l^aaiy,  or  still  more  like  the  fruit  of  the  prvitr  dr  A/oaonr, 
which  on  their  inner  surface  n^flect  the  light  VHriousIy  ftk^ 
fOj^Uj  like  a  shot  silk ;  it  flowered  the  latest,  and  only 
ripened  very  few  seeds. 
Hb  mods  of  After  payinc^  some  handsome  compliments  to  Cavaoilki 
iultifatioo.  for  sending,  and  to  Dr.  Thibaud  for  bringing  the  roots  flooi 
Mcdridt  this  candid  and  judicious  gardener  proceeds  ts 
state  what,  he  conceives,  will  be  tbe  propi'rest  mode  J 
treating  these  plantti.  He  remarks,  tliat,  being  newly  s^ 
rived,  with  all  the  original  habits  contracted  in  tbair  natifC 
climate*  it  will  only  be  after  a  Upse  of  years,  that  their  tul* 
tore  c^\  be  thoroughly  understood ;  and  Uiat  if  he  antid* 
pates  auy  directions  on  this  head,  it  is  rather  to  exatt  the  ^ 
attention  of  others  to  the  subject,  than  lay  dowu  fix^  sal 
positive  rules  for  their  ponduct.    From  the  ii^u^iuk  «f 

tkt 
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the  roots*  the  abundant  folia^»  and  rapid  expcndttmsa-af 

«op  in  these  plants,  he  conolodc^,  that  a  8tron«f  but  y^tf 

rich  soil,  nearly  such  as  orattf^e  tnm  delight  ioy  will  be 

moat  suitable  for  them,  inrith  plenty  of  water  in  dry  wea* 

titer.     Being  i^orant  of  their  particular  locality  in  Jtfcinea^ 

he  doubts  whether  they  will  live  throu;^h  winter  iit  Paris  ia 

the  open  ground,  giving  his  opinion  in  the  negative,  i%r  tka 

following  reasons :  If/,  herbaceous  plunts  so  tall  and  tender 

tre  seldom  met  with  in  high  mountains,  the  dominions  oC 

winds,  snows,  and  storms ;  ^/y,  these  plants,  when  exposed 

^o  a  temperature  of  7  or  B  degree;*  below  zero,  turn  yellow 

and  sick ;  Sdfy^  they  ure  late  in  beginning  to  vegetate,  tad 

require  a  long  protracted  autumn  to  expand  their  flowers : 

Afkfy,  their  roots  hud  been  already  killed  at  Pmrht  by  ^ 

froat  of  live  degrees  in  one  night.    Notwithstanding  this 

unfavourable  statement,  Monsienr  Thopin  does  not  despair 

of  being  able  in  time  to  change  their  habits,  and  acclimate 

them  in  France :  to  this  end,  he  proposes  forwarding  them 

in  apring  with  a  little  artiticial  heat,  and  wisely  remarks^ 

thnt  our  days  in  summer  being  longer  than  in  3fexic#,  a  Longer  days 

anliicicnt  maximum  of  heat  to  bring  their  flowers  and  seeds  *M»''»*en* »?. 

to  perfection  may  thus  bi*  obtained;  that  thus  barkjft ^hich  vegtuiioii/  - 

in  the  north  of  France  requires  six  months  to  ri|>en  it,  in 

^Russia  is  often  perfectly  matured  in  forty  days.     He  then 

brrqgs  instances  of  two  (jiants  from  the  siime  country,  the 

VMrraf  of  Peru^  aud  long-Jloivcred  marcel  uf  Pern^  which, 

though  very  tender  when  t)r^t  introduced,  are  now  become 

cpore  hardy,  the  former  especially  often  springing  up  in  their 

imrterres  from  self-sown  seeds.     Lastly,  he  informs  us,  that  Modeof  nru- 

•II  the  dahlias  may  be  increased  by  seeds,  dividing  their  psc^tion. 

l^QOt»t  <»r  even  by  cuttings  of  their  stems,  though  that  part 

ia  nnDual ;  but  seedling  pUmts,  he  remarks,  do  not  flower 

the  ftrat  year,  and  the  Aiemoir  concludes  with  some  general 

tvinnrka  on  the  beauty,  and  ornament,  which  they  will  ad4  - 

Mo  6ur  borders  or  conservatories,  in  autumn. 

The  fifth  author  upon  thi«  genua  it  Professor  Willde-  wuideaouw. 
ay^UWf  who  in  hts  Species  Plitntarum  most  unwarrantably 
<eliaogcs  its  name,  under  the  pretext  that  another  daUim  W9s 
mUmmdy  established  \u  dioeciaf    This  is  so  far  from  being 
t^«,  that  the  detcriptiqn  of  the  Cape  plant  he  alludes  to, 

Q  «  by         "     ^ 


name  of  dahlia ^  murh  incoiiveDieiu'e  will  cum 
if  the  other  )>e  adoptcil:  moreover,  it  would 
Cavaiiilles,  who  is  dead  and  ^one. 

1  must  i.ow  v'^ittiire  to  i;ive  soiue  account  of 
tion  of  tl.e  dahHuji  into  our  own  isU:id;  vhin 
how  rapidlv  v*-  iiavf  iiu))roveii  upon  the  Frer 
treatiui;  them ;  and  a--  thi'v  have  alreudy  not  < 
a  number  of  varit-tirN  with  us,  but  each  speci 
Bomeivhat  diiTerent  uia:*.:iu:eiiieiit,  I  ^nall  offer  ! 
tions,as  I  hope  will  nut  Si*  found  quite  u-ieU'ss  res 
The  first  bpecifs,  aahlia  samhucifhilay  was  in 
this  country  by  th^  Ki^fht  Honourable  l^dy 
seut  the  weds  from  Madrid  in  3/ay,  1604,  wh 
duced  several  vHrietica  of  dillt'reiit  colours. 
Spteificname.  ^^^  j  j^^^.^  rrjected  botli  the  specific  names  roj 
reoj  for  one  that  is  applicable  to  both  of  thero 
Moni>ieur  'Diouin  observes,  is  equally  inadiois 
many  of  its  leaves  only  con»i^t  of  three  Ic 
greater  number  of  the  leaves  of  the  2d  sped 
pinnated,  it  has  already  occasioned  muc 
Though  the  seeds  arrived  so  late  in  this  count 
them  flowered  the  succeeding  autumn  at  H 
and  the  variety  f  with  deep  purple  flowers  wa 
pretty  well  figured  in  the  Botanist's  Reposi 
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plunged  to  their  rims  iu  a  bed  of  dung»  which  bad  nearly 
lost  its  beat,  hayiug  been  made  two  mqiiths.  .  A  dosea 
plauttt  soon  caine  up;  aud  ou  the  fiist  of  June^  being  about 
S  laches  bigh»  as  well  as  very  stiff,  from  throwing  down  tht 
glaaaes  in  the  day  time,  were  transplanted  into  separate  pott 
of  3^  inches  diameter.  In  these  they  contmued  thref 
weektf  whea  two  of  the  stronge:»t  were  removed  without 
Weakmg  any  of  their  tibreb  into  large  pots  of  very  ricU 
mouldy  with  the  intention  of  following  Monsieur  Thouin'i 
directions  minutely ;  live  of  them  into  pots  one  size  larger, 
of  very  rich  mould,  and  hve  of  them  into  pots  one  size  larger, 
of  poor  sandy  mould.  All  thet>e  plants  were  twice  more 
transplanted  into  somewhat  larger  pot)»  before  the  10th  of 
August^  by  which  time  the  two  largest  were  4  feet  high,  and 
tbeothers  notmuch  shorter,  though  less  branched.  They  were 
BOW  all  removed  from  the  hot-bed  frame,  having  been  ex« 
poiied  to  the  open  air  both  nigiit  and  day  the  last  mouth  ; 
tbe  two  largest  into  a  border  of  rich  earth,  but  the  rest 
lounged  as  they  stood  in  the  pots,  in  various  parts  of  the 
garden,  near  the  walls,  but  only  in  west  and  east  aspects, 
Ihatto  the  south  being  entirely  filled  with  other  planta. 
Their  stems  and  branches,  as  they  advanced,  were  carefully  ^ 

secured  from  being  broken  by  the  winds,  and  they  were 
•applied  with  water,  whenever  their  leaves  flogged*  They  -.  . 
all  grew  rapidly  in  August  and  September^  but  I  despaired 
of  seeing  any  flowers  till  the  middle  of  the  latter  month, 
when  almost, every  branch  terminated  in  a  flower,  the  first 
of  which  opened  the  7th  of  Octob$r.  Soon  after  others 
came  out;  but  what  is  well  worthy  of  attention,  the  two 
largest  plants,  which  had  been  nourished  the  most  luxuri- 
•usly,  though  placed  in  the  warmest  corner,  were  the 
ktest  in  showing  flowers.  One  of  these,  which  had  at« 
tsined  to  twelve  feet  in  height,  did  not  expand  its  first  flower 
till  the  29th  of  October ,  [^rr>ducing  however  a  plentiful  su^ 
etssion  till  the  beginning  of  December;  in  the  first  week  of 
vfaieb  a  viol«*nt  storm  of  wind  and  rain  nearly  put  a  stop  to 
its  vegetation.  •  All  the  plants  ripened  seeds  more  or  less, 
nnd  were  suffered  to  remain  in  the  gibund  with  their  decay* 
jpg  stems  uncut,  till  a  frost  came,  which  was  severe  enough 
to frecfc the. borders  an  inch  deep.  The  morning  after,. 
^  •  thosf 
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jhose  which  had  been  plnnsved  in  their  pots  were  tains  ffp 
md  retaored  into  the  greenhouse,  behind  other  plants :  the 
two  in  the  grovnd,  ai^er  cuttio!^  down  tbeir  stems  to  aboot 
a  foot  and  a  half  in  Iens;th,  and  removing  thefrocen  cniatof 
earthy  wer«  proteeted  with  a  corenoj^  of  moas  and  femaboat 
six  inches  thick. 
Minif^nient  *  In  1607,  the  greenhouse  plants  were  removed  into  tke 
the  secooJ  ffp^n  air  so  early  as  the  27th  of  Aprti;  and  the  ilakJks  tf 
tiie  same  time  just  begin nin«j;  to  push  were  turned  out  of 
the  pots,  and  planted  in  rery  difierent  parts  of  the  •^ardeiia 
as  well  as  in  very  different  soili.  Having  observed  the  pre- 
ceding year,  that  those  which  liad  been  confined  in  the 
smallest  pots  and  poorest  earth  not  only  flowered  tiie  cai« 
Nest,  bat  made  to  a  gardener's  eye  the  handsomest  pitnti, 
being  only  from  5  to  (>  feet  high,  with  scarcely  any  bmacho^ 
and  panicles  of  from  7  to  13  flowers;  I  ordered  soma  sf 
ihem  to  be  placed  in  pure  gravel  from  which  all  the  laipf 
atones  had  been  screened,  others  in  a  dry  seam  of  Mnd  wbidi 
erossed  the  garden,  and  others  again  in  rich  earth;  flief 
were  all  supplied  with  water  however  during  the  dry  pirtsf 
Seedling  the  sammer.     Beside  the*«e,  a  number  of  seedling  plants 

were  distributed  at  random  in  dilferent  gardens ;  and  what 
gave  me  no  little  satisfaction,  I  observed  in  June^  nar  the 
large  plant  of  all,  a  cluster  of  young  seedlings  coming  «i> 
itom  a  head  which  had  been  suppo^rd  rotten,  and  dujrinto 
f  loumhed  the  border  at  its  winter  cleaning.  The  result  in  autuuiu  va» 
-rirAv*""*^"'  very  similar  to  that  of  the  former  year,  but  with  a  still  mwt 
deridetl  advantapje  to  the  plant  in  screened  gravel.  Ooecl 
these  expanded  its  first  flower  the  19th  of  Attt^nst^  and  it* 
last  the  27tli  o^  Scptvmbfr  \  all  the  seeds  ripening  perfectly : 
being  the  (lark  purple  variety  ^,  and  planted  singly  in  the 
middle  of  an  open  trra^s  plat,  it'  attracted  for  mare  atten- 
tion than  the  venerable  thtstnuts^  magnolku,  Cembra  p»ef> 
*^dars^  and  vijpres<es^  relicts  of  Peter  Col1ison*a  labour, 
which  surrounded  it.  The  lur^ts-t  pluut  of  all,  against  the 
south  east  side  of  thehou.-e,  in  rich  earth,  had  not  opened  a 
single  flower  on  tlie  14th  of  October j  when  I  left  the  place'/ 
but  thou{^h  plants  at  HoUund  House^  as  well  as  in  MemSi 
Lee  and  Kennedy's  garden  at  HammersTtdth^  had  then  been 
already  blasted  by.  the  frosty  nights,  1  understand  it 
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W  Un'mjured,  nn<]  continued  blowing  till  tW  middle  of  JVll-  ■ 

isrmher^  in  ^reat  beiiuty.  ^ 

It  is  necf»«ary  to  observe,  that  the  VilU{^#*  of  3ft//  mil,  MilA-hitt* 

wKere  I  toMy  residedt  i^  situate  upoit  a  hij^h  ridge*  at  the  ■ 

hear)  of  t«ro  VflUteit»  in  which  some  of  the  soureeg  of  the  little  -        fl 

bfook*  tilled  x\\^  Bmit^  ame;  and  the  franlon,  in  ivhicH  fl 

Iteaa  dahlUtt  ^vere  ctiltiviitedi  is  well  ecri^ened  from  the  wei<^  S 

ihcf  by  high   treet,     Beint;  rather  above  the  li??el  at  which  .■ 

the  exhalfttiona  of  the  adjacent  country  piws  off*  the  early  ^ 

autituirml  tntd  lote  spring  fronts  never  re«ch  it;  lit  lea:»tthry  I 

Imire  been  w>  mild  durinf^  the  siix  years  I  X\r^  there,  at  oevet  fl 

to  have  cut  olT  encumber  phnfi^  pe/<rl04cv»  Jftnch  be^nu  and  S 

irapf^uhtmSy   till   lc>i»^   after  others*  of  the  same  lipecies  hud  I 

been  kilted  in  the  vjiUies.     In  b<n*r  frostss  the  top  of  Harrow  "^ 

iMilf  B^ifitf  iUntfty   EUtree^  and  TotUridgef  are  commonly  ^ 

teets  ^reen,  or  illuminated  by  the  flun,  when  tlie  rest  of  the  '■ 
Hctjfhbourhood  t«i  w}itte  as  ^now,  or  obsctired  tn  a  sea  of  fo|^. 
The  medium  temperature  of  thiii  delightful  spot,  and  I  be-  High  ^uod* 
lieve  of  mmt  other  (grounds  equally  elemted^  duriog  the  ^^'^'"^^ i" ^i"^ 
taauthB  of  Decembtr^  January  and  Fehruary  is  conaiderably  TtUeyiy 
Qiilder  than  in  any  vulley,  perhaps  never  le^»  thsjn  from  I  to 

B  degrees  ;  in  extremely  severe  frotits,  the  diiFerence  is  still  H 

more  apparent,  e$o  that  when  the  cold  has  been  down  to  12  W 

«Dd  ^  degrees  of  Faf^renheit^s  thermometer  in  London^  it  H 

bus  only  been  90  aud  \Q  there;  and  thia  i»  likewise  prored  ■ 

by  the  more  tender  exotic  plantt  GtiU  remaining  in  the  gar*  ■ 

4letit   mmni  of  them  6o  and  t^  years  old«     The  common  I 

brood  U  aved  myrtle  aj^inst  a  wall   there  quickly  grows  to  fH 

1^  feet    tn   height  without  any  co^eriogi  and  the  cMpre§$ut  ^^ 

aemptnircnit  ai  well  os  mrbutug  unedoi  are  rarely  scorch*  ^ 
ed»  and  never  killed.  The  summer  temperature  of  but  cooler  la  1 
Miii  ilUh  on  the  contrary*  is    as  much  cooler  than  that  '^^wo**'       ■ 

of    the  vallies,  as  iti  winter  temperature    is  milder;  and  I 

it  aufters  greatly  in  dry  seasons  from  the  want  of  those  dews«  ■ 

srhidi  relre!»h  the  latter ;  both  circumstances  unfavourable  I 

to    the  success   of  buch   perennial  plants  as  the  dahliQi :  ■ 

1^%'ertlieleis  thty  have  apparently  succeeded   better   here  'H 

flNUi  in  any  other  place,     ^o  intelligent  gardener^  aittr  H 

feeding  the  foregoing  detail,  can  be  at  a  loss  how  to  treat  ■ 

^ete  plaotB;  fior  is  t^icrt  tht  small^l  doubt,  thai  by  chack'  V 
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iag  the  laxuriaoce  of  tbe  heriiage,  their  floweis  Bijkt 
brought  to  perfection,  even  in  eituiitions  the  most  ea^pcMcd 
Ctutioa.  to  autumnal  frosts.    I  have  only  one  caution  to  gave,  which 

it»  that  in  ivhatever  soil  they  are  planted,  hut  especially  if 
it  it  poor  and  (gravelly,  they  mutt  be  duly  watered  in  dfj 
weather,  till  the  flower  bud  c^n  joft  be  ditcovered  in  ths 
heart  of  the  leavet ;  after  which  they  will  require  none  whtt« 
ever.  Insects  do  not  appear  to  attack  diem  much,  except 
Etrwifi.  the  e«r>toif ,  and  for  this  I  know  no  remedy  but  penou) 

labour  in  catching  and  destroying  them :  that  their  numbers 
and  consequent  havoc  however  may  be  wonderfully  dini* 
Dished  in  the  course  of  a  few  years,  by  moderate  exertiowy 
I  have  twice  experienced. 
Sd  and  9d  ipe-     The  seeds  of  the  second  and  third  species,  dahliaspkM' 
d^RifMof  and  bidentifoliat  were  alto  sent  along  with  tboie 
Their  intro-     of  the  first,  from  Madrid^  in  JIfay,  1804,  by  the  Right  Hoiii 
Auction.  ]^^  Holland:  but  one  plant  of  the  duklm  spkmdpR^ 

had  been  previously  introduced  from  Pmriit  by  E.  J.  i» 
Woodford,  Esq.,  and  flowered  in  his  garden  at  VmmrkaU.Uk 
Specific nsiMf.  the  autumn  of  1803.    The  same  seasons  for  which  I  ksie' 
changed  the  specific  names  of  the  first  species  oblige  me  t» 
offer  new  ones  for  these  two.     Cavanilles'  names  are  actu- 
ally false :  for  no  variety  of  the  second  has  yet  been  seen 
with  rosecoloured  floi^ts,  or  of  the  third  with  scarlet;  ^o 
that  on  this  account  Dr.  Sims  has  very  justly  hesitatKl  to 
quote  him  in  the  Botanical  Magazine;  and  a  yellow  ^-aripty 
having  since  been  introduced,  it  is  become  doubly  objec- 
These  more      tiunable.     Both  these  species  are  more  tender  and   flower 
^*°  ^'  later  than  the  first,  so  that  they  require  with  us  every  help 

Mtnafcmcnt.  which  art  can  give  to  forward  them  in  spring.  The  best 
method  I  can  suggest,  and  which  surreed<*d  at  Mill  Hill,  b 
to  keep  them  always  in  pots,  except  a  plant  is  wanted  to  be 
-much  branched  for  making  cuttings.  Afler  the  fir^it  day  of 
jiprily  accelerate  their  growth  in  a  very,  airy  frame,  exposed 
as  much  as  possible  to  the  light,  but  with  very  little  or  do 
bottom  heat  from  dung;  and  about  the  middle  of  Jwm 
plnnge  the  pots  close  to  a  south  eabt  or  south  wall,  nsiliii; 
up  tlie  branches  as  they  shoot*  All  the  secondary  braQcbci 
rshould  be  pinched  off  while  tender,  with  the  finger  std 
timmby  and  even  tlieir  principal  leaves  partly  cut  off,  if  t|ff 

plants 
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plmtt  mte  diepos^  to  be  very  luxu  riant.  J[  ast  water  enovgh 
to  keep  them  growing  must  be  given  daily,  but  no  more.  I 
«Ufcly  need  not  add,  that  iu  such  heavy  rain^  as  soanetimes 
fiUl  here  after  the  snminer  solstice,  they  must  h>ive  no  water 
at  all;  bat  rather,  if  possible,  be  protected  from  their  vio- 
lence by  a  glajM  light* 


&me  Quaiians  in  Ornithology.    In  a  Letter  from  n  Cor* 
respondent* 

To  Mr.  NICHOLSON. 
SIR, 


As 


I  know  not  where  an  inquirer  will  be  more  likely  to  Qii.-*rie«  ir- 
■Met  with  information  on  auy  points  of  natuml  history  than  '^I'^^^'^C 
from  the  many  ^ientific  readers  of  your  valuable  Journal, 
I  ahoald  take  your  iuserting  the  following  as  a  iiivour,  and 
would  be  much  oblig^  to  any  of  your  readers,  who  i%ould 
be  so  kind  as  to  elucidate  the  point  in  question* 
I  aiD»  Sir, 

Your  obedient  Servant, 

S.  N. 

In  an  account  of  the  Feroc  islands,  written  bv  a  Danish  the  imbcr 
clergyman,  a  translation  of  which  is  given  in  Dr.  Aikin's  6^^"^* 
elegant  work  the  Athcusum,  I  had  the  following  passage. 
**  Hie  imber,  or  ember  goose,  colyuibus  immer,  is  on^  of 
the  most  beautiful  birds  iu  Feroe.     it  is  as  large  as  a  com- 
mon goose,  and   lives  constantly  on  the  dry  land  ;  and  al- 
tkoogh  it  has  been  often  seen  with  grown  up  youncr,  no  per- 
aoQ  has  ever  yet  found  its  nest.     As  it  has  a  lai^e  hole  under    . 
each  wing,  many  have  imagihed,  that  it  there  hatclRs  its 
eggs*.    The  change  in  regard  to  the  beautiful  ring  around 
tkc  neck  observed  in  some  of  these  birds  is  in  all  probabi* 
litif  a  consequence  of  their  difterent  ages." 

Thik  Urge  hole  under  each  wing  I  do  not  find  mentioned  Pccul'nfity 
hjjKoj  frnitbologist  I  have  at  hand ;  I  bbould,  be  glad  to  mcntioae^ 

*  know 
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know  tberefere  whether  it  mlly  cxi«l ;  and,  if  if  csiit,  fa 
I  what  purpoie  it  is  intended.  I  c«n  •cwreely  suppete  it  to  be 
lor  the  purpene  of  hatching  its  e^^,  mm  in  this  cue,  I  tlwik 
^e  bird  must  have  beeA  caught  occasionmlly  with  an  eftg  ii 
it.  Lcvrin»  who  studied  more  from  nature  than  from  booioi 
aays  in  his  beautifa)  work,  the  Birds  of  6reat  BritaiD»  M 
we  haye  no  iofonnatioo  to  be  depended  upon  of  the  maoner 
of  breeding  of  the  diters,  which  he  makes*  I  conceive  vitii 
propriety,  a  distinct  genus.  He  conjectures,  bowerrr, 
that  they  make  a  floating  nest  on  retiriMi  waters  like  the 
grebes. 
Inconsikten-  i  would  farther  remark,  that  the  first  and  last  sentence  in 
****  *'*?***"  the  paragraph  abo^e  quoted  seem  more  applicable  to  tkt 
ict^ptiua.  northern  direr,  cotymbus  glacialis,  than  to  the  tmmer :  b«t 
the  asMrtion  in  the  second  sentence,  that  **  it  Kvfs  cos* 
staotly  on  dryland,*'  appears  altogether  inapplicable  to  asj 
of  the  direr  genus.  Lewin,  speaking  of  this  genas  si^ii 
M  if  we  consider  the  situation  of  their  legs  at  the  eiiicac 
part  of  the  body,  and  their  having  scarcely  any  thighs,  we 
must  be  convinced,  that  they  were  not  intended  ibr  wstk* 
ing:  we  cannot  suppose  therefore,  that  these  birds  are  in- 
habitants of  the  land,  but  that  they  breed  and  live  on  the 
water  only.**  In  fact,  if  nature  webbed  their  feet  for  tbeo 
to  lire  on  dry  land,  she  has  done  something  in  rain. 


XI. 

On  the  Gold  Mines  in  the  Department  ^f  the  liire^  6y  HtiH 
CART  OE  Thury,  Mine  Eligineer\ 

«.      ..     •.       1  HE  existence  of  gold  mines  in  France  has  long  been 
Fri'nchgcild  .,,,,?..        i  ,  z. 

mine*  known   questioned,  though  old  writers  bare  giren  us  the  most  poo* 

10  the  old        tire  accounU  of  them ;  and  the  auriferous  sands  have  bees 

^'"^^^  considered  as  our  only  sources  of  this  meiaU     The  wast  sf 

accuracy  in  terms,  uncertainty  of  place,  rague  iiiformstiss» 

and  mysterious  air  of  the  mountaineers,  who  are  MtursUf 

misirustful,  hare  long  prevented  credit  from  being  gives  ts 

•  Abridged  from  the  Jourasl  det  M\Dm,  voL  XX,  pi  MK 

tbc 
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ttie  vep«ited  Btftries  of  dncoveriet  of  gold  nHnes?  bat'^hai 
the  intcndants,  by  order  of  the  regent  duke  of  Orle«n» 
«au4ied  a  general  search  to  be  made  into  all  the  metallic  and 
mineral  nkMters  throughoat  the  kingdom ;  when  collections 
4if  these  snbsunces  were  fomedy  and  they  were  carefully 
described;  and  when  accurate  analyses  had  been  made  by 
enlightened  chemiiits ;  the  wealth  ooncealed  in  the  French 
.   terntories  conld  no  longer  be  qnestioned*    Dauphiny  was  Diuphhiy  ane 
♦hen  cited  as  one  of  onr  richest  pfovinces;  its  mines  attract*  ^  t^«  rtchrtt 
ed  tlie  attention  of  government ;  information  conndercd  till  miae». 
that  time  a»  vague  and  uncertain  was  collected  with  care ; 
akilfnl  men  were  emi>loyed  to  examine  these  iodioationst 
suid  it  was  soon  fonnd,  that  Dauphiny  really  possessed  at* 
^eral  gold  mines,  some  of  whidi  appear  to  have  been  known 
and  worked  in  very  remote  timea. 

The  mines  are  of  two  different  kinds:  some  afiarding  no*  fwo  kiadt  of 
five  gold;   others  coutaiaing  tbia  metal  mixed  or  So  inti*  then. 
mately  combined  with  different  metallic  substances,  that  its 
presence  is  to  be  detected  only  by  the  assay, 

The  native  gold  mines  of  what  was  formerly  the  province  NttiTe  fM    ' 
of  DaupUny  are.  1,  that  of  l»  Gardette;  3,  that  of  Doe-  *'*'^* 
millouse  or  la  Frmssinici-e ;  3,  those  of  Orel ;  ami  4*  the  an-* 
riferons  sands  of  the  Rhone.     The  mine  of  DormiUonse  i* 
ia  the  present  department  of  the  High  Alps,  and  that  of 
Orel  in  the  department  of  the  Dr6me. 

The  mountain  of  la  Gardette  rises  above  the  village  of  Moimtain  of 
the  same  nume»  in  the  commune  of  Villard-£ymont,  near  l^Ciuddite. 
four  miles  soutli  of  the  town  of  Oisans,  and  about  six  from 
Allemont.     Its  mine  was  included  in  the  circle  of  mines  Mines  granted 
granted  to  Stanislaus  coUnt  of  Provence,  brother  of  Lewis  ^***^  •^unirf 
XVI,  by  a  decree  of  the  council  of  lUate  in  1770.  'ovence. 

This  mountain,  which  is  1:290  met.  £  1 410  yards]  above  Geoio^v  of  Um 
the  sea,  and  650  m;  [600  yards]  above  the  town  of  Oisans,  mounu'm. 
has  at  its  foot  a  perpendicular  cliff  above  300  m.  [918  yds*] 
high.    Its  base  is  a  reddish  granite,  composed  of  red  feid* 
apar,  green  steatitic  quartz;  and  gray  mica.    Abovolhis  is 
n  lamAnar  quartz  rock  of  a  blackish  gray,  the  strottf-afwhich 
xnn  S  S  E  and  N  N  W,  and  have  an  inclination  of  M\ 
i  This  micaceous  rock,  in  which  the  vein  of  gold  id^dndi  Gold  vnift' 
as  covered  by  a  secondary  limaston;e,  whieh  fM-ms  the  whole 

of 
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of  die  upper  pert  of  tbe  mountaiiu  This  is  of  e  deep  Mat 
grey,  uid  co*«tiuu»  beleiaiiiteft  end  eauoooites.  The  indi- 
oetioa  aud  direction  of  iu  strata  vary  greatlj-*  but  id  genenl 
thejr  iiicliue  to  the  north  at  a  greoter  or  \em  enjcle,  which  ap» 
peara  to  be  determined  by  the  slope  of  the  piimitive  rock, 
on  which  this  limestone  rests.  At  the  southcffn  extresutj 
of  the  roouDtain,  below  Villard-Eynionty  tbe  micaoeous  rock 
is  covered  by  amygdaloid  homstene*  which  from  the  dcoooH 
position  of  its  calcareous  nodules  assumes  a  pseudovolcsiue 
appearance. 

The  vein  of  la  Gardette  is  quartz  in  mees,  crjstalind 
wherever  the  siliceous  matter  has  not  been  sufficient  to  fill 
the  whole  of  the  vein.  It  is  enchased  in  gneise.  Its  diieo- 
tion  is  W  N  W;  its  dip  to  the  south,  80";  its  thickness  ti- 
ries  from  6o  to  80  or  90  centim.  [l  ft.  11  hich.  to  2  ft.  11 
incfa«]  and  upwards.  Its  lenj^h  has  been  ascertained  far 
more  than  450  met.  [499  yrds.]  Irom  the  foot  to  the  saroimt 
of  the  mountain. 
Attenpu  to  The  first  attempts  to  work  it  were  made  in  thebepoDm* 
'*  of  the  last  century  by  some  of  the  mountaineers,  who  gstt 

it  up  for  want  of  money  or  of  skill.  In  1733  some  re- 
searches were  made  by  order  of  the  king,  but  they  were 
badly  conducted,  and  without  success.  In  1765  some  of 
the  inhabitants  of  Gardette  attacked  it  anew,  to  obtain  rock 
crystal.  Their  labonrs  were  confined  to  a  shaft  of  11  met 
[12  yds.]  deep,  in  i^hich  they  found  some  indications  of 
gold,  in  crystals  of  siilphuret  of  lead  deposited  on  needles  of 
quartz.  In  1770,  after  the  discover}'  of » the  silver  miue  of 
Chalancbes,  one  Lawrence  Garden  tried  the  vein,  and  sfter 
several  days  labour  he  found  in  the  gangue  many  specimens 
of  gold  distinctly  marked.  These  he  carried  to  the  foundiy 
of  Allemout.  Mr.  Binellt,  its  superintcndant,  assayed  them* 
ascertained  the  presence  of  the  gold,  and  paid  a  visit  to  tbe 
spot^  but  he  could  not  be  persuadi^,that  the  speciroeosw 
had  assayed"  were  taken  from  this  vein.  In  1 779  howexfti 
Mr.  Binelli  being  succc'e<ied  by  Mr.  Schreiber,  Ciardeii  C3^ 
ried  some  specimens  to  this  gentleman,  who  visited  theplseci 
and  found,  that  the  vein  really  contained  gold.  On  tbe  re- 
port of  Mr.  Schreiber,  the  count  of  Provence  ordered 
the  mine  to  be  exploredj  and  the  works  were  b^oa  ii^ 

June 
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Jane  178I9  and  they  were  coDtinned  with  much  diligence 
till  1788. 

^To  be  concinded  in  our  next.  J 


SCIENTIFIC  NEWS. 
Wernerian  Natural  History  Society, 

XjLT  the  meeting  of  this  f^o^ie^y  on  the  1 1th  of  February,  Ciyite. 
Professor  Jameson  read  a  short  account  of  the  oryctognoetic 
characters  and  geog;no8tic  relations  of  the  mineral  named 
cryolite,  from  West  Greenland. 

Mr.  P.  Neill  read  a  description  of  a  rare  species  of  whale,  Rarcspe^^ 
ftt^ely  stranded  near  Alloa,  iu  thp  Frith  of  Fo  th.  It  mea-  •^«* 
•ured  43  feet  in  length  ;  had  a  small  dofbul  (in  ;  longitudin-\l 
'sulci  in  the  thorax ;  short  whalebones  ffanonsj  in  the  up- 
per jaw  ;  the  under  Jaw  somewhat  wider,  and  a  very  little 
longer  than  the  upper;  both  jaws  accumiuated,  (at  least, 
considering  the  bulk  of  the  animal,  they  might  be  so  de? 
scribed),  the  under  one  ending  in  a  sharp  lon^  ridge.  From 
these  characters  he  considered  it  as  evident,  that  it  was  the 
haieinoptera  acuto-fostrata  of  la  Cepede,  and  that  that  au- 
thor had  fa) leu  into  an  errour  in  saying,  that  this  species 
never  exceeds  from  26  to  "29  feet  long. 

At  thp  same  meeting,  the  Secretary  laid  before  the  So-  Grett  sei^ 
ciety  several  interesting  communications.     1.  Copies  of  the  '"•"^ 
affidavits  made  before  the  Justices  of  the  Peace  at  Kirkwqil 
in  Orkney,  by  several  persons  who  saw  and  examined  the 
great  seu  snake  (halsydrus  Pontappidamijt  cast  ashore  in 
Stronsa  in  October  last;  with  remarks  illustrative  of  the 
meaning  of  some  passages  in  these  affidavits.*— 2«  An  ac- Totd  iaibed 
cpuut  of  the  discovery  of  a  living  animal  r^^seipblinga  toad,  ^  ^^^* 
inclosed  in  a  bed  pf^clay,  in  a -cavity  suited  to  its  size,  at 
die  deptfi  of  67  fathoms,  in  the  coal  formation  at  Govan ; 
communicated  by  Mr.  Dixon,  of  Govan  Hill.— 3.  An  in-  Intrepidity  f( 
stance  of  remarkable  intrepidity  displayed  by  an  old  male  ^'^  ^^^* 
jiad  female  otter,  in  defending  .their  young»  although  the 

otter 
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alter  is  generally  accoonted  a  vt*ry  timid  animal ;  -  coama* 
nicattfd  by  Mr.  Lask oy,  of  Creel i ton. 
C'^llrrtMjn  of  At  this  meeting  aU>,  Mr.  Laskey  (who  is  at  present  witii 
llfiibliilieiU  ^^  rej^iment  at  Scotland,  aUd  who  n  well  k^wn  in  tbt 
acientific  world  as  an  eminent  conchologist),  presented  to 
the  Society  a  very  valuable  and  well  arranged  collection  of 
British  shell:*,  and  likewise  a  carious  mineral  from  New 
Holland. 

Kfljil  Society,     i^  ii,^  Bakerian  Lecture  read  in  December  last,  bcfire 

th'.;  Royal  Society,  Mr.  Davy  has  giren  an  account  of  s^ 

rious  experiments  on  ammonia,  sulphur,  phosphoms,  chsr- 

«    coal,  the  diamond,  plumbago,  and  the  fluoric,  boradc,  so^ 

muriatic  acids.    The  results  seem  to  prove, 

tlBs^x\en^  '•  '^^^**  ammonia  contains  oxigen,  which  he  had  mi- 
tured  to  infer  from  facts  detailed  in  his  Bakerian  Lectsre 
for  1607;  and  that  in  the  action  of  ammonia  and  potassiuiSi 
it  is  the  ammonia  that  is  decomposed,  and  that  there  is  Mft 

KohidTogen  in  ^hc  slljjhtest  evidence  in  favour  of  tha  existimce  of  hidrogm 

''**^*  in  the  metal  of  potash. 

Sulphur  and         o^  That  Milphur  and  phosphorus  contain  hidro^a  and 

^  oxigen,  and  that  they  are  probably  combinations  of  these 

matters  with  bases,  which  have  never  yet  been  obtainfd 
pure ;  and  that  they  are  analogous  in  their  conMitutioo  to 
the  oily  bodies,  except  that  th^e  last  h$ive  for  thdr  busci 
the  carbonacrouH  element, 

C«bon.  3.  That  charcoal  in  its  purest  form  contains  hidrogfo; 

and  the  diamond  probably  a  &m«ll  quantity  of  oxigea;  and 
that  tlie  purest  form  known  of  the  carbonaceous}  element 
seems  to  be  in  plumbago,  where  it  is  alloyed  with  iron. 

i  ;«xr.c  jcid.  4.  That  the  fluoric  acid  may  be  decom|>osed  and  recom- 
posed,  and  that  its  basis  is  analogous  to  the  sulphaniooi 
basis. 

Boucic  acid.        5,  Tliat  the  boracic  acid  is  likewise  susceptible  of  de- 

00m position  and  recom position ;  and  that  it  furnishes  s  p^    ! 
culiar  basis,  which   is  more  analogous  to  charcoal  than  ts 
any  other  species  of  matter. 

Muiiatlcacid.  (>.  That  muriatic  acid  gas  in  its  common  form  contiiM 
at  U'U.^t  cue  tliird  of  its  weight  of  water;  and  that,  when 

thf 
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the  substance  is  obtained  free  from  water,  it  is  iiH»re  ron- 
dncting  as  to  elecricity,  does  not  reddeo  regeuble  blueii, 
and  in  different  combinotions  detonates  violently  with  pot- 
assium.   Whether  the  muriatie  basis  be  separated  in  thes< ' 
tsplosioni*  Mr*  Davy  hod  not  yet  been  able  to  ascertain. 

In  a  commnnication  read  before  the  Royal  Society,  Fe-  Nitmgen  ^ 
bmary  the  3d,  Mr.  Davy  has  detailed  various  experiments  ^^^^P^*^ 
on  the  distillation  of  substances  formed  by  the  action'  of 
potaasiom  on  ammonia,  which  he  conceives  cannot  be  ex« 
plained  on  any  other  soppositio^,  except  that  nitrogen  is  n 
compound  of  oxigen  and  hi<irogco,  or  that  ammonia  and 
water  consist  of  the  same  kind  of  ponderable  elementary 
matter.  Whichever  conclusiou  may  be  finally  adopted,  the 
decompoution  of  nitrogen  in  the  process  i^  sufiicientlj  evi* 
dent. 


By  an  errour  of  the  presa  in  the  extract  from  Mr.  Pavy^s  Correctioa  of 
letter  in  our  last  number,  1000  is  put  for  100.    The  con- ■'^  ^'^"'* 
text  sufficiently  shows  this  mistake;  but  for  greater  security 
I  notice  in  this  place,  that  100  plates  are  quite  sufficient  for 
decompoung  potash. 


TO   CORRESPONDENTS. 

Dr.  ROBERT  HARRINGTON,  of  Carlisle,  must  at- 
low  me  to  decline  any  engagement  as  to  publishing  his  in- 
tended communication,  till  after  it  may  have  been  submit- 
ted  to  my  perusal.  I  must  also  beg  leave  to  say,  that 
neither  the  threat  nor  the  insinuations  contained  in  the  let- 
ter, which  conveys  the  proposal  I  have  rejected,  are,  in  mj 
apprehension,  entitled  to  notice. 

I  am  much  obliged  by  the  communicatiou  of  Mr.  Kemp, 
which  I  am  prevented  from,  making  use  of,  because  his  re« 
aenrcbes  have  been  anticipated ;  as  may  be  seen  in  the  2d 
edition  of  my  Chemical  Dictionary,  and  in  Rees's  Cvclo* 
jMsdia,  Art,  CopaL 
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ARTICLE  I. 


PUtm  for  en  improved  Theatre:  by  Sir  George  CatleTs 
Bart.    In  a  Letter  from  the  Author, 

To  Mr,  NICHOLSON. 

SIR»  Brompttm  Maltom,  Yorkthin^  March  1,  1809. 

XN  coniequcnce  of  this  second  theatrical  disaster  within  pj^n  for  a  thc- 
so  short  a  period,  I  take  the  liberty  of  enclosing,  for  the  use  i^tre. 
of  your  Taloable  Journal  (if  you  think  proper),  a  plan,  and 
letter  of  explanation  respecting  it,  which  t  submitted  to  the 
proprietors  of  Corent  Garden  Theatre  some  time  ago,  but 
which  I  am  just  informed  by  Mr.  Kemble  has  not  been 
able  to  be  adopted  in  any  degree  by  Mr.  Smirke,  their 
architect.     If  you  think  the  paper  worth  printing,  or  any 
extracts  from  it  (which  might  be  more  proper)  it  is  much 
at  your  service ;  if  not,  you  will  have  the  goodness  to  re- 
turn it     As  a  new  theatre  will  soon  have  to  be  built,  and  Impfffect 
as  the  public  is  so  much  interested  in  havmg  it  as  conve-  ^^"  "^^  ^ 
Bient  at  possible,  publishing  a  few  hints  of  this  kind,  how-  ^^     ***^ 
ever  Msperfect,  may  call  forth  others  of  more  value;  and 
thus  at  length  some  giHKl  may  arise. 
,  .Vol.  XXII.  No.  99— April,  1809-  R  The 
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Toice^by  re-      faces  of  the  biuUliiig,  to  tliose 

iected  souDd.  ^i^^re  tlie  direct  voice  of  the  ac 

be  heard  distinctly.     There  sIjc 

this  effect  in  some  part  of  the  h 

Tar  sounds  uttered  in  siiccessioi 

separately  by  the  finest  ear,  wl 

Ko«eho«ouM  tween  each  does  not  exceed  7V 

llT^'^t'^  reflected  portion  of  «  .oiiRd  i\ 

»iti.  less  than  yV  ©^  *  second  after  tl 

separate  imprcwion,  or  edio,  b 

of  the  former  impression.    Hei 

1^42  ftel  per  second,  nntew 

whole  distance  travelled  over  by 

of  the  direct  pulse  be  greater  tl 

be  perceived.     In  the  plan  of  t 

difference  of  tins  sort  only  amo 

even  in  this  instance,  about,  ouc 

r^ected  puUe  would  tc  exerte 

of  the  sensation  of  the  dii'cct  p 

jirolon  jiDg  a  ueariy  similar  imp 

i  miist  apologiTre  for  writing 

ixer:  1  *m  much  hurried,  beinj 

hey,  Micl  I  conceive,  that,  unl« 

J-our  neiit  number,  they  will 

theatre  requires  planning.      I 

thank  you  for  much  pleasure  a 

'  me  bv  vour  Journal. 


iPLAV   FOR  All   IMPROYBD  TBBATRV.  ^4^ 

To  JOHN  KEMBLB,  Esq. 
SIR,  BromptoHy  Sepi.  25, 1808. 

T^INCE  the  Inihcntnble  accident,  that  has  so  lately  hap-  TiMatnt 
^ened  to  the  Coveut  Garden  Theatre,  the  freqnent  occur- •*!^^  ••■• 
TVnce  of  that  event  to  my  thoughts  has  led  me  to  speculate  Tcnicnce  «f 
Upon  the  various  improvements,  that  roijjht  be  made  in  the  f««u>g  *  hew 
construction  of  theatres.     I  have  taken  the  liberty  of  en-  "*** 
dosinj^you  the  following  plan  and  hints,  which  I  conceive 
to  be  worthy  your  attention,  in  as  much  as  they  state  un- 
doubted principles,  which  local  conve!)ience  may  more  or 
less  permit  to  be  put  in  practice,  but  without  an  attention 
to  which  no  theatre  can  be  pronounced  well  constrncted. 
The  science  of  acoustics  is  perfectly  well  understood,  and 
the  enclosed  rou^h  sketch  of  the  internal  plan  and  elevation 
of  a  theatre  is  modified  to  the  principles  of  that  science*  in 
conjunction  with  givino:  the  greatest  possible  convenience  • 

of  sight  to  the  largest  number  of  people  the  space  can  con- 
tain. 

It  18  the  property  of  an  elliptical  room,  to  collect  all  the  Axivintsfef  of 
sound  uttered  in  one  of  its  foci  into  the  opposite  focns  by  ^^  elllpticjd 
reflection ;  hence,  as  the  elUpsin  is  a  very  beautiful  curve, 
•nd  as  it  is  only  the  parts  of  a  theatre  distant  from  the 
stage,  that  require  the  uid  of  reflected  sound,  I  have  adopted 
this  figure,  as  the  t*rouud  plan,  PI.  VIII,  fig.  1,  will  show. 
Here  any  voice  uttered  upon  the  stage  at  A  would  be  coo- 
centrmted  at  the  point  Bf  excepting  what  is  absorbed  by 
entering  tlie  side  boxes. 

I  have  drawn  tiie  stage  semicircular,  and  on  one  side  ar^  Semicircular 
Tanged  the  seats  concentiical  with  it.     This,  I  conceive,  *^^i^' 
would  be  a  material  benelit  to  the  observers,  but  it  would  AdvmntiicM  * 
have  this  objectiou,  viz-  that  the  seats,  if  so  |>laced»  must  di«id«:«nug«t 
rise  in  steps  aud  have  arms  to  each ;  hence  the  necessary  ^n'uictl^^wUh 
allowance  of  room  fur  the  aocoiiunodation  of  the  largest  it  i»  the  bos^ 
persons  would  be  more  than  uecestrary  for  smaller  ones;  aud 
«a  no  occasion,  however  presbiug,  could  the  advaiitage  be' 
t^en  of  sitting  closer. 

I  have  also  drawn  the  scenery  in  a  portion  of  a  circle^  Seenos  should 
vilicjl  would  be  a  most  material  advaMa^je,  both  to  thp  ^c'l"^]"^^  ^ 
)ieariug  and  sight,  if  concenietUfy  praciicabli :  aud  provided 
iiioublc  the  height  of  a  scene  can  be  had  within  the  build- 
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fideft.  <me  of  which  it  the  principal  sahject  of  this  mer 
noir* 

The  line  of  cotst,  that  bounds  pur  basaltic  area  on  its 
north  side,  extends  about  twentr-fire  Irish  miles,  in  which 
course  the  precipices  are  nearly  continuous,  and  more  thta 
one  half  of  them  absolutely  perpendicular  for  a  great  part 
6f  their  stupendous  height.  The  operation  by  whidi  they 
wetv  cut  off  so  abruptly,  and  left  with  a  formidable  a9)ect 
towering  over  our  ^oast,  is  the  pne  we  inquire  intik 
T^ZtfiSdE?"  1^*t  these  bo14  precipices  once  projected  fcrther  io 
liiaiiy  places  is  easily  demonstrated ;  at  Aeoayii  Il^aaif ,  and 
at  theClimittfjf,  thecolumnar  constrnctjon  was  qbvioaslf  once 
carried  much  farther  out. 

At  the  MUesKme^  Poricooany  and  Poffnaham,  the  fra^ 

ments  of  dikes  extend  far  beyond  the  face  of  the  precipice. 

Se  fteJdi^ o7     ^^^  ■*™*  fvLC%  together  with  the  projecting  base,  show, 

a  part,  ot  m  that  these  sudden  abruptions  were  not  formed  by  the  inhsid- 

«Mrtktcnirid-  {gg  gng  sinking  of  one  part,  leaving  the  remainder  in  its 

place:  still  less  by  any  violent  revolution,  or  convulsion;  as 

the  stratification  has  not  sustained  the  slightest  shock  dthet 

above  of  below  the  facade* 

orby  thebtab      The  formation  of  our  abrupt  coast  has  been  ascribed  to 

wwci  *^^  action  of  the  sea  beating  violently  again^ft  it,  washing 

away  the  lower  parts,  and  leaving  a  perpendicular  facade 

standing;  as  we  of^cn  see  on  the  banks  of  rapid  and  en^ 

croaching  rivers. 

For  the  tliSv        A  coolexamination  of  our  precipices  will  soon  prove,  that 

art  too  high,    ^^^  facades  could  not  have  been  so  formed,  for  we  alwaji 

find  them  in  the  highest  part  of  the  cliff,  and  receding  from 

the  water,  which  could  be  instrumental  in  bringing  down  the 

materials  from  above  only  by  washing,  and  so  wearing  away 

the  bases  of  the  steepest  parts ;  but  the  elevations  of  time 

bases  are  utterly  irreconcilable  to  this  auppositioa;  fiviu- 

stance,  the  base  of  PUskin  fu9ade  is  two  hundred  ^Ht  above 

the  present  level  of  the  sea,  that  of  Fairhead  three  h^ 

dred  ;  now  had  the  sea  ever  risen  to  either  height,  it  would 

have  submerged  a  great  part  tA  Ireland j  and  none  of  Ae 

neighbouring  country  (whatever  it?  level  may  be)  bea«  the 

least  resemblance  lo  alluvial  ground,  nor  shows  any  misrk  of 

liaving  bwi  once  covered  by  the  Kia. 

The 


The  n«xt  ai^meiit  U  still  more  concluaiv^;  &e  boUQ-  and  tccur 
cl»ry  of  our  boiwJtic  area  ou  iu  north  gide  is  for  tweiity-&ve  *^"*  y«nitn<|, 
miles  alto  the  coQtiiu:  of  sea  and  [and ;  so  far  it  is  natunil   . 
4o  atoribe  its  features  and  characteristic   m^ksCo  the  ac« 
tion  of  the  powerful  elein«nt  that  beats  agaiiist  it^     But 
when  that  precipitous  Uuuiidary  (ceanes  to  be  th<e  confine  pf 
sjoi  and  land,  turns  southward  towards  the  interior,  and  bj&* 
comes  tlie  lipe  of  demarcation  between  the  basaltic  and 
schistose  country  op  the  west,  it  tttili  preserves  its  former 
character;  tliat  is,  of  a  range  or  ridge  of  very  high  l^nd^ 
fltcep  to  thje  exterior,  and  sometimes  cut  down  v/erticf^ljr 
into  facades,  like  its  northern  part  that  lines  the  sbon^ 

Thus  MugUiigan  Rock,  (four  miles  inUud)  is  not  inferi(ir  Instsncai^ 
yn  Qiaguiticencc  to  any  of  our  fp^ades  on  the  coast,  \U  per- 
pendicular sjectioii  is  one  hundred  and  seventy  feet,  and  thi^ 
continuous  for  a  mile;  tiie  fa^'adesat  Bievikrq4doek  arepinp 
miles  farther  inland,  and  those  of  JMonyHfeny  thirtiq^; 
while  the  base  of  the  lowest  of  these  perpepdicul^  precipi* 
fses  is  elevat<^  1400  feet  above  tlie  «eaf 

Tlie  same  style  prevails  on  the  east  sid^  of  our  basaltic 
■area,  after  its  boundary  ceases  to  be  the  confine  of  seaon^l 
land ;  for  the  limestone  facades  at  Garrou  fwHif  (consijerr 
ably  above  the  level  of  the  sea)  exactly  resemble  those  qf  , 
l^unlnce  and  Kcnhaan  at  the  water  edge;  and  Cate  Hiif 
(several  miles  from  the  sea,  j|nd  nearly  pne  from  the  shallow 
estuary  of  Beffast,]  exhibits  basaltic  fa9ades  at  the  liei|^ 
of  one  thousand  feet,  precisely  similar,  and  little  inferior to< 
those  of  MagiHigarim 

'     The  exact  resemblance  between  our  inland  fumades  (on  the  Thrmtismbto 
east  and  west  sides  of   our  area^  to  those  on   the  shore,  ^^^^  <»  the 
-proves  tb^im  to  be  all  dfects  from  the  same  cause,  and  that 
o«r  accumulated  strata  have  in  all  these  similar  instwosa 
been  cut  down  vertically  by  the  some  agent,  and  th^ut  this 
(^ent  wai  not  the  sea. 

Kn^r  has  this  powerful  agent  confined  its  operations  to  our  Similar «ppcit£ 
^oast^  or  to  the  periphery  of  our  basaltic  area ;  we  con  trace  ■"^•*  *"  ^'^ 
\t  over  its  whole  surface;  we  find  thronghont  its  interior,  \^^*^}^^ ^o^n- 
riaailar,  though  very  diminutive  abruptions,  executed  pre*  try, 
wisely  in  the  same'  manner,  that  is,  struta  cut  across  by  a 
Iqn^  vertical  facade, thqr  planes  ou  the  upper  side  perfectly 

^JLfidisturbedy 


046  ^'  ™*  BAflALTie  covimT  n  ims&AVB. 

undisturbed,  while  on  the  limcT  ^de  all  the  iiMtcmb  of 
which  that  part  of  the  stratum  was  once  composed  are  com- 
pletely carried  ofr.*-(See  6th  fact.) 

We  ar^  now  unaroidably  1«d  into  a  discosBsion  of  a  qucfr- 
tion,  which  hat  at  all  times  occnpied  the  attention  of  na- 
turalists. 

Whence  arise  the  InequaliiieSf  with  whkh  the  Surface  of  tii 
Earth  is  so  cxcccdwgfy  dieersififdf 

Whence  ariM       I  shall  not  attempt  to  encounter  this  question  gcncrallj, 

the  ioeqiuli-    j^„  ^  extend  my  inquiries  beyond  the  limits  I  hatre  pie- 
tietontheiur-       .,     ,  ./  i       »    »    m  •      ■         «  .         * 

bee  of  tlie      scribed  to  myself;  but  1  shall  try  whether  the  cunons  ttcU, 

£«^ '  so  profusely  exhibited  over  oor  basaltic  area,  throw  any  ligiit 

upon  the  formation  of  our  own  inequalities,  or  lead  hs 
step  toward  the  discovery  of  the  operations,  by  which  sack 
Stupendous  effects  have  been  produced. 
Some  «7  from  Some,  to  escape  the  difficulties  in  which  this  qneitioa  i$ 
oricinai  formi-  Jnyoiyed,  ascribe  onr  inequalities  to  original  furroatioB;  si 
if  the  world  had  come  from  the  hand  of  the  Creator  with 
the  variegated  surface,  which  now  contributes  so  much  to  itf 
beanty.  But  the  frequent  interruptions  and  resumptions 
of  the  strata  in  our  area,  witli  the  perfect  resemblance  of  the 
corresponding  parts,  however  great  the  inter%'al  by  which 
they  are  ^separated,  can  scarcely  leave  a  doubt,  that  tbcse 
strata  were  at  first  continuous ;  of  course  the  figure  of  onr 
surfiice  at  that  time  must  have  depended  on  the  origiul 
positions  and  inclinations  of  the^e  strata,  which,  as  appeut 
by  the  3d  fact,  are  now  unconnected  with  the  superfidvl 
line,  the  figure  of  whicli  is  goverued  by  their  abniptioui 
and  removals  alone, 
others  from  Naturalists  have  differed  much  in  opinion  as  to  thedircc-    { 

^"^iT'^***"    tion,  in  which  the  causes  acted  that  profluced  the  ineqasli-    : 
faceof  ihe       ties  on  the  surface  of  our  globe;  some  referring  us  to  the 
^^^  bowels  of  the  Earth  as  to  the  scene  of  action ;  while  othew 

assert,  that  the  operations  were  performed  upon  the  surfiice 
iUelf.  j 

But  the  slightest  inspection  of  our  fa9ades  will  at  once 
prove,  that  the  first  hypothebis  cannot  be  correct;  for  obli- 
quity of  direction  must  have  been  the  resultof  a  distarbJBg 
cause  acting  from  below;  whereas  parallelism  and  a  stcidr 

rcctiliQCil 
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recttlioeal  course  distioguish  thjs  basaltic  arrangcinent^  of 
which  1  have  been  treatiii|^« 

We  have,  it  ia  true,  occasonal  depressions  of  our  stratif,  5)oroetimes 
where  they  obviously  have  subsided*  and  no  doubt  from  a  gllSirded^rofn 
failure  of  support  below;  but  in  do  instance  that  I  have  failure  of  their 
net  with,  in  our  area,  are  these  attended  by  the  slightest  '"PP^f^-^- 
concussion;  the  permanent  and  subsided  parts,  with  u^, 
still  preserve  their  paralleliHm,  and  the  cpntinuity  of  their 
material ;  whence  it  is  probable  this  event  took  place  pre- 
vious to  the  induration  of  the  strata,  and  qf  cour^  antece- 
dent to  the  period,  to  which  I  limit  myself* 

Buffon  ascribes  our  superficial  inequalities  to  the  agit^-Bufibn'shypfki 
tion  of  the  waters  while  thev  covered  our  Earthy  and  argu^  tbesb. 
from  the  resemblance  these  inequalities  bear  to  the  waves  of 
tkB  sea;  a  resemblance  I  cannot  trace  in  any  country, 
which  i  have  observed ;  nor  could  any  sudden  and  perpen- 
dicular abruptions  ever  have  been  produced  by  any  agita- 
tapD  of  the  waters. 

Professor  Playfair  considers  rivers  as  having  formed  not  p]ajfair*s. 
ooly  the  beds,  or  channels  in  which  they  flow,  but  also  the 
whole  of  the  vallies  through  which  they  run,  and  in  general 
•11  the  inequalities  of  our  surface;  but  an  attentive  obser%'er, 
tncing  the  course  of  any  of  our  most  rapid  rivers,  would 
soon  perceive,  that  the  quantity  of  its  depredations  have 
been  comparatively  insigniQcant,  and  that  they  can  be  de- 
termined with  precision ;  the  river  has  no  doubt  in  several 
places  extended  itself  considerably  on  both  sides;  but  in 
the  intermediate  Fpace,  between  the  remotest  boundaries  it 
ever  reached,  it  levels,  instead  of  raising  inct]ualities. 

The  same  result  1  apprehend  would  follow  from  the  ope-  p^,-  .^  4^. 
rations  of  another  agent,  which  theorists  are  in  the  habit  of  coni^HMOuo. 
calling  in  to  their  aid,  when  they  cannot  find  some  certain 
material,  which  from  their  theory  we  have  reason  to  expect; 
they  then  tell  us  it  has  been  carried  off,  and  lost  in  the  suite 
of  degradatioiia  and  decompositions. 

But  delay  and  decomposition,  instead  of  creating  incqua-  ii^^^^  ^^^ 
litiea,  would  produce  a  contrary  effect,  and  deface  those  ac-  would  \ 


tnally  csisting;  they  would  gradually  abate  the  height  of  ^^^^^^ 
our  perpendicular  facades,  and  increase  the  green  steep  at 
their  bases  by  the  accumulation  of  the.  crumbling  and 

mouldering 


priginully,  is  not  Qiily  fttrtkin^,  but  where  also 
taut  rircum^tunces  afloni  demonstration,  tii| 
operation  lias  once  taken  place  there. 

Thus,  by  makin;^  ourselves  acqnaintfd  wi 
«1iall  he  )>ettcr  qualified  to  investigate  causes; 
effects  shall  appear  to  he  beyond  the  powers  < 
ral  agents  ah  we  are  already  acc{uainted  with*  ve 
-fied  in  admitting  the  pcrlbrmance  of  opera ti< 
ire  have  seen  nothiut;  similar;  and  also  in  adm 
mer  existence  of  powers  of  ff^r  superior  eneri 
)iave  e^-er  known  ii^  action. 

Jfiikumcratioii  of  some  rtmorkahk  hequdfilict  ^ 
qf'  our  basuiik  Area^  produced  suicc  the  C'l 
its  Str^a. 

H«f33w!«T.fc         That  we  may  better  understand  the  fact*  J 

incqnalitict      tng  to  stnte,  I  shall  assume  (iu  the  ^tyle  of  th 

IjiodiKcJ  siiKc  p-^jj J  pw'cl   factum)    pn?vious  to  demonstral 

inc  rcmMiIiaa<  •  •'        ^     '     * 

tion  of  the       planes  of  our  iiiiiform,  rectilineal  strata,  hove 

cd  we  may  now  find  them,  were  once  continaini 

Upon  this  8up|K)sition,  the  valley  of  the  M^^ 

the  stratified  summits  of  Seitfin  and  SlieoCfmi 

cnvation  1700  feet  deep,  and  three  miles  wide, 

whole  materials  have  been  completely  qurried 
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On  the  eafltern  side  of  our  aica,  innnediately  to  the  south*  Remarkable 
▼ard  of  Kelh  and  Conn&r,  a  sin^ilar  operation  has  hern  per-  praducld'^ur^ 
formed,  attended  l^  still  more  extraordinary  circumstances.  thecon^olivU- 

We  herp  find  ^  district  near  four  miles  in  diameter,  J|^\^**/  ^^'* 
paHed  the  Sandy  Sniei;  over  this  whole  space  the  basaltic 
stratification  has  been  carried  off,  and  the  operation  has 
feached  deep  into  a  very  singular  rabstratum;  a  reddish 
tyreeciay  by  some  mjoeralo^sts  called  a  porphyry,  the  moss 
|Mble,  hut  the  cqmponept  angular  particles  of  extreme 
flatdiiess. 

The  hills,  of  which  this  little  di9trict  is  full,  are  every  one 
pcfefect  sej^enu  of  spheres;  while  the  loftier  basaltif:  hills 
^hat  surround  it  preserve  their  characteristic  form,  to  wit,  a 
jpadaal  acclivity  qn  pne  side,  with  a  steep  abruption  on  th(s 
ftfcar* 

At  we  s«l  along  pur  northern  shore  we  discover  anothec 
gvtfat  chasm  or  interruption  of  our  strata,  which  also  cuts 
Sggp  into  the  substrata:  for  on  the  west  side  of  Ball jf cattle 
fact,  the  bold  basaltic  precipices  suddenly  disappear,  and 
0t«  lower  level  disclose  the  substratum,  which  appears  to  be 
pt  alternation  of  sand-^one  and  coal,  sometimes  with  bita-< 
IS  schistus. 

A  mile  or  two  to  the  eastward  the  abrupt  precipice  is  re- 
led,  and  a  basaltic  stratum  again  occupies  its  summit  on 
la  Fmirkeadt  with  the  same  angle  of  inclination  in  which  it 
mam  disposed  along  oar  whole  coast,  that  is  a  slight  ascent 
|o  the  north. 

Traces  of  similar  operations  and  abruptions  are  to  be 
Bmnd  over  our  whole  area,  but  the  preceding  are  sufiicient 
|0  make  us  aciQuainted  with  the  style  of  these  interruptions 
it  our  strata;  of  course  it  is  time  to  proceed  to  the  8U»- 
demonstration,  that  our  strata,  so  interrupted,  were 
continuous,  notwithstanding  the  magnitude  of  the  in* 
«rval  by  which  the  corresponding  parts  are  now  separated. 

^ra^  that  oar  axne  interrupted  Strata  were  once  continuous. 

■W«  mml  now  turn  back  to  the  fa9ades  of  Beagore,  pncik  that  ths 
tima  die  itreta  themselves,  and  all  the  circumstances  at-  interrupted 
■ftdhig  tbemi  are  so  happily  displayed,  as  to  lin-ow  great '^'^^^^ 

light 


once  contiguous  as  fmr  as  tbe  great  depresfti 
rieskm. 

Here  indeed  the  iiitermption  becomes 
less  than  a  mile ;  but  when  we  find  at  Parh 
of  three  strata  with  the  same  inclination,  in 
of  the  same  tliickness  each,  and  with  the  i 
racteristic  marks,  that  di$tin<;^ii8hed  the  tl 
at  the  depression ;  ahore  all,  wlien  we  6nd 
rest  upon  continuous  (at  lea^t  with  very 
tions)  for  the  same  extent ;  I  think  we  can  i 
a  doubt,  that  this  interval  between  the  con 
though  so  much  greater  than  any  of  the  p 
them,  but  an  interruption,  and  that  these 
continiious  from  the  depiression  to  Porlmoc 

The  saipe  style  of  induction  would  esti 
dam  continuity  of  all  the  strata  in  the  fiicc 
montor}s  for  here  the  strata  are  so  distinc 
we  know  each  of  them,  when  we  find  it  ag 
tcrruption. 

In  the  rest  of  our  precipices  and  fa9ade8; 
the  strata  deprives  us  of  this  advantage ;  y< 
iutcrruptionsy  the  eye,  by  tracing  the  red 
the  strata,  and  so  connecting  the  sepoi 
establish  their  former  continuity :  white  ii 
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^loQ^ic-al  rdnstruction  of  our  arm, — the  strata  of  n^hich  it  Prooft  thtt  tbo 
«  forniod — the  Hiragemont — and  their  inclinationR.  iiraia'were 

Ati  extensive  limestone  stratum,   white  as  chalk,   and  once  cofiiiii*- 
ibont  two  hundred  feet  thick,  seems  to  form  the  base  of^"^' 
the  inrhole  district  I  limit  ihyself  to :  upon  this  accomula- 
(ioiiB  of  rectilineal  and  parallel  basaltic  strata  are  heaped  up 
»  imMt  unequal  heights. 

•  This  great  calearcfoui^  stratum  sedins  not  to  be  an  acoo« 
mtt  plane,  but  rather  to  resemble  a  IMsin,  as  e\'ery  where  at 
ita  periphery  it  dips  to  the  interior ;  yet  the  plane  of  its  sec- 
tmi  has  a  slight  ascent  to  the  southitard.  A  recollection  of 
fhfbte  circumstances  will  enable  ns  to  account  for  every  ap^ 
^iarance  this  stratum  exhibits,  as  it  happens  to  be  dtscloilsed 
h»  m ;  and  by  the  converse,  an  attention  to  these  appear* 
Incea  will  enable  us  accurately  to  deterinine  the  position  of 
An?  ttratom* 

p'^Tfiis  stratum,  from  Ballycastk  to  Sohmotis  Porch^  (about 
Nrenty.-five  miles,)  keeps  very  nearly  the  level  of  the  sea^ 
sften  indeed  sinking  below  thesurfaca,  but  never  raising  its 
U-ti  edge  above  it;  but  when,  at  SQiomori^s  Porchj  the 
htfatidary  of  our  basaltic  area  begins  to  deflect  to  the  sou th- 
tfCEt,  and  then  to  the  south,  the  a!>cent  of  the  stratum  to 
Ihe  southward  begins  to  operate,  and  we  percftve  the  dotted 
Kae  of  its  quarries  gr:idually  to  rise  along  the  face  of  the 
tteuntain  from  the  shore  to  Momjneeny  and  Svajin^  where  it 
littB  attained  the  licighl  of  1500  feet.  It  is  true,  the  actual 
itratam  has  not  been  opened  at  these  two  great  elevations), 
but  the  white  rubble  immediately  below  the  busultic  fa^*ude 
prpTvs  incontestibly,  tlmt  it  is  close  at  hand. 

An  accumulation  of  basaltic  strata  had  in  this  southern 
imirse,  a«  well  as  oo  the  northern  shore,  eorered  the  lime- 
li^infe  up  to  the  summits  of  tht*  hills  or  mountains. 

X  have  already  stated  how  the  rul<;e  of  mouatain  is  sud- 
icnly  interrupted  by  the  valley  of  the  Mayota^  from  Ib'OO 
ldJ700  feet  deep ;  but  if  we  look  to  the  southward,  in  the 

CiUliDeal  course  of  tlte  strata  (the  poisitions  of  which  we 
ve  been  able  to  ascertain  with  so  much  accurac)*),  we 
iMl  find  near  the  summit  of  the  mountain  SllevtgaUcn  a 
lifeilar. white  limestone  stratum  crowned  with  basalt,  cut- 
:in|r  it  in  the  ver)' direction  the  former  ought  to  have  reachtod 

it, 


tbe  coast ;  but  now  loterrapted  by  tbe  valle 
like  our  former  more  diiDinutive  interruptk 
them  returned  at  the  bext  elevation,  in  the 
courMy  the  strata  preserving  the  same  ordc 
characteristic  marks.  Or  whether  these  si 
on  the  summit  of  Siitvegallomp  be  the  comi 
new  arrangement y  abandoned  by  nature  as 
wliich  is  highly  improbable,  for  neither  lira* 
is  to  be  found  on  the  mountain,  except  in  ti 
mock. 

We  might,  by  a  minute  attention  to  the 
■nraDgements  of  the  strata  contiguous  to  dv 
tions  i  have  enumerated,  prove  in  like  maa 
saltic  masses  crowning  the  summits  of  I 
bills  and  mountains  are  merely  the  rem 
once  cxteubive  and  continuous,  bat  iutemi| 
off,  as  in  the  preceding  case,  by  tbe  same  i 

The  more  diminutive  inequalities  scattere 
surface  of  our  area,  and  always  produced  1 
of  the  strata,  would  still  more  easily  admit 
of  the  same  reasoning,  from  the  contiguity  < 
ed  parts ;  but  the  detail  would  be  tedious ; 
to  pursue  the  subject  farther  must  come  to 
selves. 


:f  r^j^-i-l 
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•  -The  removed  parts  of  the  limestone  ftratum  oa  the  west 
side  of  onr  area  have  shared  the  same  fate :  for  where  the 
chain  of  raoantains  extendin|^  from  MagiHigan  Rock  to 
MUmkraddock  is  interrupted  by  the  rallies  at  Siradrtngk^ 
tinmfmmet^  and  Balfynei$9  it  is  obvious  that  the  limestone 
stratum  was  once  continuous  to  the  hi^h  points  where  it 
■hot^  itself  on  Ktady^  and  the  mountains  on  each  side;  its 
tfaickncas  toot  wherever  we  can  try  it,  is  very  great ;  yet  this 
stratum,  which  in  its  entire  state  must  have  spread  like  a 
roof  far  above  the  present  surface  of  these  rallies  (which 
mro  now  sunk  deep  into  the  schistose  substratum)  has  not 
Ml  a  particle  of  its  debris  behind,  nor  is  a  sinf^le  lump  of 
dkhtte  limestone  to  be  found,  until  we  come  to  the  quarries, 
dMUisy  to  the  edge  of  the  solid,  untouched  stratum. 

Conclusions. 
The  conclusions  that  unavoidably  follow,  from  the  consi-  General  iitfb^ 


tion  of  these  facts,  are,  ence*. 

That  the  hills  and  mountains,  in  the  district  I  have  bees 
describini^,  were  not  raised  up  or  formed  as  they  now  atand, 
IJHt  that  they  are  the  undisturbed  remains  of  strata  that 
^rore  left  beliind,  when  stupendous  operations  carried  awaf 
die  parts  that  were  once  contiguous  to  them. 
•V  That  llie  inequaliti(*s  of  this  surface,  were  all  produced 
^f  Cauws acting  iVom  above,  and  carr}'i«<^  off  whatever  th^ 
louclied,  without  in  the  least  disturbing  wliat  was  left  be* 
Irind. 

Additional  Evidences,     Basaltic  Hummochs*. 
•  • 

..  .The  argnmonts  on  which  I  have  founded  my  opinions  A tUitioriai 
^▼e  hitherto  been  all  taken  from  the  hollows  in  our  surface,  «vi«**nceiiitke 
4Mid  the  interrnptiotui  m  our  strata,  both  which  the  conco^  mockj. 
jBitani  circumstances  have  led  me  to  consider  as  so  many 
SKCSvations;  hut  the  lofty  elevations,  aud  the  abrupt  pro- 
mineucic.?  nsin;:;  Huddiu^ly  from  our  surface,  when  miiiutelj 
iD^iaMned,  lead  us  irrewstibly  to  tlte  veiy  sume  conclusion* 
[.    Mlieu  you   and   I  exauiiued  together  the  line  of  our 
^Mlthera  fj<;adcs,  we  studiously  sou«rht  for  the  points  where 

«*  NsTiKstors  iise  the  \kor<l  bumtnock  to  catpTcsf  rircalar  8a4  dented 
,  appan-in;  st  a  cHs tsnce^  I  «dof  t  the  tcm  froAx.  them. 

nature 
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AHditionaleTi- nature  had  made  so  j  change  ill  hermtemls  or  their  ar- 

teL^Vnm-   '■nR^roent,  hoping  that  at  the  junctions  of  these  little  m- 

BMicks.  temt  tre  should  6ad  Home  fiicU,  that  would  throw  fight  so 

the  subject;  but  we  genemlly  ftriled;  want  of  perpendiea- 

larity,  or  other  local  drcunstaoces,  inpediog  ua  aft  the  awt 

interesting  points. 

On  the  present  occasion  she  has  adopted  an  opponte  has 
of  conduct,  and  in  many  of  the  steps  she  has  takeuy  ob- 
trudes upon  UB  demonstration  of  what  slie  baa  done* 

Whoever  has  attended  to  the  exertious  of  nsau*  when  cb* 
ployed  in  altering  our  present  surface,  either  by  lereUiiy 
heights,  or  by  making  excavations,  most  hare  obsenrcdthat 
it  is  the  practice  of  the  workmen  to  leave  small,  cylindrical 
portions  standing,  for  the  purposes  of  detisrmining  thi 
height  of  the  old  surface,  and  thereby  ascertaining  die 
quantity  of  materials  removed. 

To  these  may  be  compared  the  strati6ed  basaltic  ham- 
mocks so  profusely  scattered  over  our  area,  and  which  seen 
to  show  liow  high  our  quondam  surface  once  reached. 

The  hummock  of  Dunmu/l,  three  miles  south-east  friin 
Partruiht  is  very  beautiful ;  it  stands  on  the  top  of  a  Ingh 
ridge,  uiid  is  a  conspicuous  object  from  all  parts  of  the 
country ;  it  is  exactly  circular,  its  flat  surface  contains  la 
acre,  it  is  completely  surrounded  b>'  a  perpendicular  facade 
about  twenty-five  feet  high,  and  formed  by  two  strata,  s 
columnar,  and  an  irregular  [prismatic  resting  upon  it. 

From  this  elevated  station,  where  1  had  the  plea:sure  of 
accompanying  you,  I  showed  you  at  six  or  seven  miles  diar 
tance  to  the  westward,  among  the  Derry  mountuius,the  itill 
loftier  hummocks  of  AUahrian  and  Sconce^  heoMsphericil 
in  form,  composed  of  but  one  strntum  each,  while  their 
swclling^out  bases  displayed  accumulations  of  many  more: 
and  also  near  the  hummock  of  FcrmaylCj  resembling  Dsa* 
mil//,  but  much  larger,  and  also  surrounded  by  a  fii^ 
composed  of  two  strata. 

1  showed  you  also  at  twenty  miles  distance  to  the  sooth- 
east  the  triguntic  SiemUh^  one  of  our  basaltic  hommocki* 
mu;;nified  (as  it  were)  into  a  lofty  and  ini^ulated  mountain, 
completely  stratified  from  its  base  to  its  flat  summit. 
1  showed  you  likewise  from  the  bottom  of  its  rid^  the 

nest 
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neat  but  diminutire  bnmmock  called  the  Rock  of  CkginTf  Addlttail'ctl* 
above  Bushmills.     As  our  time  was  precious,  you  took  'tty  bMlS&hSi- 
word  for  its  stratification  bein^  precisely  similar  to  thai  of  mocks. 
DunnmU. 

There  are  many  other  basaltic  hummocks  scattered  over 
the  surface  of  our  area,  all  of  them  either  stratified  ^  por* 
tions  of  strata;  two  of  the  most  rembrkable  oUrt  the  hill  of 
Knock  Loughran^  near  Mnghtra,  ttnd  a  tall  bumtnock  (the 
Dame  of  which  I  forget)  a  mile  eastward  from  Usanokres^ 

We  meet  still  more  frequently  an  imperfect  style  of  hum- 
mock,  a  semicircular  facade  on  one  side,  while  on  the  other 
it  slopes  away  gradually  with  the  dip  of  the  stftita,  as  if  the 
operation  had  been  interrupted  before  it  was  carried  quite 
tdand;  the  most  remarkable  of  these  are  BaUystrone,  ia 
Derry^  and  CroaghmorCf  in  Antrim,  both  visible  from  Dam- 
mull. 

Regular  stratifications  on  the  summits  of  hills  and  moun- 
tains have  long  been  a  stumbling  block  to  theorists.  The 
historian  of  the  French  Academy,  for  the  year  17i6f  ob< 
ifiously  ascribing  the  superficial  inequalities  of  the  £arth 
(like  many  others)  to  causes  acting  from  below,  and  perceiv- 
ing how  incompatible  such  assemblages  of  strata  were  to  his 
theory,  thinks  it  safer  to  doubt  their  existence,  as  they  could 
not  have  lieen  formed,  he  says,  **  unless  the  masses  of  the 
^  mountains  were  elevated  iu  the  direction  of  an  axis  per- 
•<  pendicular  to  the  horizon :  ce  que  n*a  pu  tire  que  iris 
H  rure:* 

But  as  these  stratified  mounts  are  in  our  area  by  no 
means  uncommon,  they  lay  uk  under  the  necessity  of  sug« 
getting  another  alternative  similar  to  those  we  have  already 
«l«ted. 

Were  these  isolated  hummocks  originally  formed  as  they 
BOW  sitand,  (solitary  and  soparate  from  each  other)  one  by 
one?  or  are  they  the  last  remaiiiiug  portions  of  a  vast  conso- 
lidated mass,  of  which  the  intermediate  and  connecting 
gtrata  have  been  carried  o&'  by  causes,  with  winch  we  are 
uacquainted  ? 

To  be  able  satisfuctovily  (o  resolve  this  alternative,  it  be* 
etfmes  necessary,  to  take  a  careful  view  of  the  contiguous 
coonttiei,  and  to  try  whether  their  construction,  and  the  ar- 
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gnnd  fefade  of  Mt^iliigan  Rock,  three  mil 
plays  tin  accanaulatioD  of  exactly  the  saoK 
consolidated  into  an  enonnoos  mass. 

The  htttnmock  of  Dunmutt  is  formed  of 
cular  strata,  a  columnar,  and  an  irregular  p 
showed  you,  a  mile  to  the  northward,  at  1 
quarries  of  Islamore  and  Craigakuller^  at  1 
hilT,  that  the  whole  ridge,  on  the  summit  of  ^ 
is  placed,  was  a  consolidated  mass,  forme 
strata  of  the  same]description :  and  that  the 
the  whole  country  below,  and  adjacent,  w; 
same  with  that  of  the  hummock  of  Clogke 
you  at  the  curious  opening  of  the  strata 
Bridge^  and  in  the  facades  at  the  Gumfs  Ca 

After  these  proofs,  that  so  many  (and  I  m 
the  rest)  of  our  detached  hummocks  are  in 
tion  and  materials  similar  to,  and  connected 
consolidated  masses  of  which  our  countn 
think  it  will  scarcely  be  asserted,  that  tb< 
were  originally  formed  solitary  and  separa 
stand;  but  rather  that  they  were  once  pa 
whole,  and  left  behind  at  their  present  fom 
moval  of  the  contiguous  portions  of  their  f 
powerful  agent,  of  whose  operations  and  n 
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And  in  the  fa9ade  of  MagUligani  the  highest  of  all,  a  few  Additionil  evi* 
dosiiltory  patches  of  an  upper  stratam  (no  doubt  ooce  P^r*  bSStichua- 
fect  aiid  continuous)  are  to  be  traced  along  its  suininit*  mockt. 

Our  mountains  themselves  seem  to  show  clearly,  that  they 
were  once  higher  ;  the  tup  of  MagUllgan  mountain  is  an  ez« 
tenbive  plain,  over  whicfi  a  wandering  stratum  is  interrupts 
-  ed  and  resumed  at  intervals  for  a  great  way. 

At  the  highest  part  of  Donald's  Hilif  over  the  valley  of 
GUmuUerf  we  find  a  hummock;  also  at  the  termination  of 
the  ridge,  at  its  highest  part  over  the  valley  of  Mayola^  si- 
milar hummocks.        I  have  the  honour  to  be.  Sir, 

Your  obedient,  humble  Servant,  « 

C/oH/ecfc,  Jan.  2,  1808.  .W.  RICHARDSON. 


III. 

Remarks  mi  the  Habits  of  the  Imber  smd  Northern  Divers^  tn 
ansteer  to  a  Correspondent.  In  a  Letter  from  Thomas 
Stewart  Traill,  M.  D. 

To  Mr.  NICHOLSON. 
SIR, 

XN  article  X  of  your  labt  number,  a  correspondent  wishes  Author  of  the 
for  information  concerning  the  babiis  of  the  Colyn^bus  Im'  ■*^®*'^*  ^  *^* 
•ler.  The  observation  of  the  Reverend  Author  of  an  Account  mhtaken. 
,of  the  Feroe  Ibles  must  be  incorrect,  when  he  asserts,  that 
•/  the  imber  lives  constantly  on  the  dry  land^* 

Both  the  colymbus  immer,  and  c«  glacialis  are  frequently  H>^l>>ts  of  the 
met  with  among  the  Orkney  and  Shetland  isles,  where  I  noSihelaV 
have  had  many  opportunities  of  obser\-ing  them  swimming  ^^eis. 
about  with  great  velocity,  and  experienced  the  difficulty  of 
.sh(x>ting  them,  from  the  celerity  with  which  they  dive  on 
the  flaiih,  and  the  very  great  dibtance  they  swim  underwater. 

The  inhabitants  of  these  islands  have  never  seen  either  of  SimUsi>sto7of 
the  two  species  of  diver  above  noticed  on  the  dry  land;  and, !"  5?*^?^^^ 
to  explain  the  incubation  of  a  bird  which  they  believe  never  and  FeiwJ^ 
quits  the  water,  have  had  recourse  to  the  story  of  its  hatch*  '^^^^' 
ing  its  egg  under  its  wing,  as  well  as  the  natitet  of  the  Fe- 
^roe  isles.    As  the  egg  has  never  been  found  in  such  a  aitoa« 
tion  bjc  Vig  'W^t  it  is  not  easy  to  discover  the  origin  of  such 

S«  mstory 
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m  «t«ry  vmon^  the  tnYtabttanto  of  the  Feme  ides,  if  tbtfyb^ 

lieved  thci t  the  di  ver  1  i ved  ronitt anti y  on  the  dry  land.  It  grcms 

obrioiulf  to  hare  orispntttcd  among  them  from  a  siniibr 

eavse  that  prodared  it  noong  the  inhahitant*  of  the  Orkney 

"woA  Shetland  itlandiy  a  peapte  tHl  lately  connected  whb 

those  of  the  Feroe  islet  by  freqoent  intercourse  mod  conmuD 

lanfi^uage. 

TlH|Hory  f».       1^  ^^^Y^  1^  I  believe,  that  the  two  species  of  colymbi 

heie  noticed  live  almost  constantly  on  the  water ;  when  they 

leave  it,  it  is  only  for  the  purpose  of  incnbation ;  and  tbey 

then  seem,  from  the  best  accoonti*  always  to  chooaesomes^ 

questered  spot  very  near  to  their  favourite  element.    ladetd 

the  positiim  of  the  legs  of  all  the  divers,  and  the  structnir 

of  their  feet«  show  that  they  are  totally   unfit  to  live  con- 

They  nertr      stantly,  or  even  principally  on  the  At\  land.     1  hare  oever 

midll*  jToin  ^^^  either  the  c.  immer  or  c.  glacialis  attempt  taflr;  nor 

ftuy  very  long  did  I  erer  bear  any  one  say,  that  they  had  observt?d  them  df 

under  witer.    ^^    M^hea  closely  pursued  they  swim  with  grest  esse  and 

rapidity,  and  dive  for  a  much  longer  lime  than  any  other 

bird  I  recollect  to  have  obt>erved. 

1  aiD,  Dear  Sir,  yours  very  trulv, 
IJverpooi,  1809.  THOs.  STEWART  TRAILL 


IV. 

Inquiry  concerning  Ihe  Use  of  Galvanism  in  Deafness.    Bf 
a  Correspondent. 

To  Mr.  MCUOLSON, 
SIR, 

Appllcaiion  of  jj^T  appear?,  that  iralvanism  is  successfully  applied  in  some 
galvanism  in  V  i     *•  *      «         ,•      i     i     •  /  .. 

rases  of  deaf-    '''^ses  ot  deatness;  uiid  particularly  m  such  as  cannot  bcre- 

n<*as«  lieved  by  other  meaibi.     I  ara  so  fully  porsuatled  of  yiwir 

desire  to  render  the  Philosophical  Journal  subser^'ient  to 

5  objects  of  utilitVy  that  I  presume  to  recjucst  you  to  iunie 

*  your  correspondents,  to  transmit  a  particular  account  of  the 

Tuode  of  applying  galvanism  in  cases  of  deafnes^u 

1  am,  Sir, 

Your  most  obedient  servant, 

■     Feb.  l»Of>;  T- 

V. 
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V. 

/in  4dduwn  Table,  with  a  Muliiplicaium  Tmbte  on  a  nem 
Plan.    By  Ulr.  CuAaLKS  Hayteb^ 

SIR,  Dec.  «7,  1808. 


Ml 


LV  Mm  dewrcd  mo  to  make  luin  au  t^U&ium  tabUl  the  Addition  table. 
thought  was  new  to  me ;  but  trying,  I  produced  the  en-      ~  * 
closed*  and  since  have  done  the  malti plication  table  hr^lmpnTednmi- 
form  herein  presented.  Several  teachers  Have  complimented  |*P^*'®°  ^ 
the  plan ;  because,  when  the  Tables  are  learn^  the  man- 
ner of  setting  down  the  sum  is  also  perfectly  taught^  which 
is  not  the  (*ase  with  any  othev  nniUi plication  table* 

The  nmltiplicution  table  of  144  squares  is  well  adapted 
to  stand  at  the  beginning  of  duoJeoimab;  and  I  have  not 
the  conceit  to  :iuppose  the  form  I  have  produced  will  be 
any  where  preferable,  but  in  the  hands  of  verj  young  be* 
giiinersr  Vour  opinion,  Sir,  of  the  composition  .will  oblige 
Your  obedient  ser\-ant9 

CHARLES  liAYTR 
^2i  Margaret  Street,  Portrait  Ifaijitcr^ 

(^aeendisk  Stjuare. 

ANY  means  for  facilitating  the  early  acqairemeoi  ofl Addition  s«l 
knowledge  must  be  of  value  to  society.     It  is  certain,  thatof**°*]J[?^^ 
though  all  educatt'd  pnsons  can  multiply  figures  very  well,; 
yet  there  are  few,  except  those  in  counting-house,  who  can 
add  with  rapidity  and  certainty,     Thia  author*s  Table»  if 
well  fixed  in  the  memory,  appears  to  afford  a  remedy  fon 
the  last  evil.     But  )  would  observe,  that  the  square  muUi*  Complete    • 
plication  table  has  the  advantage  of  giving  products  readiljg  bksbcst. 
when  the  factor  is  the  largest  of  two  numbers;  so  that  a 
boy  thus  taught  can  as  readily  say  8  times  4  is.  3!2».  as.  4 
times  8  is  32,  which  it  is  well  known  cannot  at  first  be  dene 
by  one  who  has  learned  only  the  half-table  with  braces.     It 
would  be  an  improvement  in  both  tables  of  Mr.  Hayter,  if 
they  were  thus  completed. 
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Oa  fA«  C«/#ipaltOfi  ^/A^  common  Ftax^  LinQmUftitati»imum 
ff  Iiiiii€» ««  «i  ontamailfl/  P/oaf  in  ihe  Flower  GMrden.  B9 
tfr.JoHM  DoNBAB,  dordour  io  Thomas  Faibfax,  Eiq.^ 

FUzcnldnttd  X  HE   Horticnltural  Society  will  perhaps  hoooar  with 
^How^^'^  their  attention  a  tbptt  paper,  the  object  of  which  is  to  bring 
into  caltivatioB  the  commou  Jlax,  as  an  omameat  of  the 
floiwea  garden,  not  merely  as  8uch»  but  with  a  view  to  the 
piofii  it  will  afford;  at  least  to  the  servant,  if  not  to  the 
master;  and  t^.e  iaterest  of  the  former  can  seldom  be  pro- 
moted in  an  honest  way,  without  some  benetit  accruing  ta 
would  tdd  to  this  Utter,     This  plant,  when  so  cultivated,  like  wax  and 
£e  natioa.      hooey,  forms  part  of  the  aotqral  riches  of  a  country,  and 
if  it  could  supplant  the  cumbersome  yellow  iupime  in  our 
flower  borders,  the  annual  rev<^nue  arising  from  it  would 
amount  t0|  several  thousand  poun4^. 
Five  person!        If  gardening  were  in  its  infant  state  among  Jk%  a  oom* 
linen^m  one  P^^^^  trea|ise  on  the  culture  of  this  plant  might  he  neces. 
garden  in  this  sary ;  but  ab  this  is  not  the  case,  only  what  is  ei»pecially 
^*^*  niatenal  will  be  noticed,  with  some  directions  how  to  prepare 

the  plant  after  it  is  gathered.     Tbey  are  the  result  of  se- 
veral  years   experit?ncr,  by   which  a  family  consisting  of 
•  five  persons  has  been  supplietl  with  all  the  linen  they  re- 
quired. 
A  loamy  soil        The  soil  of  every  flower  garden  is  always  rich  €*nough  to 
best.  produce  good  Jiax ;  but  if  it  is  loamy  rather  than  sandy, 

the  quantity   will  be   nearly  double :  even   in   the  fields, 
which  can  never  be  cultivated  with  the  nicety  of  a  gentle* 
man's  garden,    1   have  observed  the   greatest  crops  in  » 
loamy  soil,  and  tba^t  they  yielded  an  article  superior  in  qaft* 
lity  as  well  as  quantity :  for  as  the  durability  of  the  fibre 
depends  in  some  measure  upon  its  size,  ther^  can  be  no 
-doubt  that  tall  and  vigorous  p<ants  are  preferable  to  sm^ 
ones. 
%/leie  of  dis-        There  are  various  ways  of  disposing  this  plant  so  1^  to 
I^J^^^^'     be  exceedingly  ornamental,  but  none  more  so  than  scatter^ 

^  Trans.  o£  Uie  Horticulture  Soc.  p.  71. 
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m^  it  ill  random  parcels,  or  little  chimps  of  from  10  to  20 
pluiitt?,  towards  the  back  of  the  flower  borJtrs,  ami  in  the 
front  of  the  slirubbery  :  for,  without  tlie  summer  proves  un- 
commonly dry,  it  will  attain  to  the  height  of  three  or  four 
feet.  If  ^  temporary  ed^iu^,  or  summer  screen  is  wanting 
for  any  particular  bf;d,  it  naay  be  aUo  employed  for  thW 
purpose. 

The  »eed9  of  i;ood  flax  are  short,  plump,  thick,  very  oily,  QuUIy^'op* 
and  of  a  brij^ht  brown  colour.  The  besit  season  for  mowing, 
them,  in  most  jjarderis,  is  February,  or  the  beginning  of 
March)  when  the  general  crop  of  hardy  annuals  are  put  in; 
but  if  the  ground  l)e  sandy,  and  naturally  dry,  they 
should  be  sown  in  October  or  Sovember*  No  more  atten- 
tion than  what  is  necessary  for  the  other  flowers  in  the  gar*. 
d.eo,  which  is  keeping  down  all  weeds  while  in  the  seed  leaf 
with  a  hoe,  will  be  rer^uisite  for  this.  As  soon  as  the  seed  ^^^herln^. 
begins  to  ripen,  and  the  plants  turn  yellow,  pull  the  whole 
up  by  the  root*j,  and  lay  it  in  bundles  exposed  to  tlie  full 
tun*  if  the  weather  is  tine,  to  dry  completely.  Then  pull 
the  heads  ofl*,  and  shake  out  the  seeds.  Immediately^  aftera  Macention. 
it  must  be  laid  to  macerate  in  a  ditch,  or  pond  of  water, 
iipd  kept  under  by  a  long  piece  of  timber  floating  upon  \\, 
from  five  to  ten  dxiys  is  the  time  necessary  for  itK  imnieih 
9^u,  and  af\er  the  fifth,  it  must  be  examined  daily,  taking 
tipecial  care  that  it  does  not  lie  too  long.  A3  soon  as  .evef 
jou  find  the  fibres  are  sufficiently  macerated  to  separate 
ftoni  one  another  i;iDdly,  spread  it  out  to  dcy  upon  a  uew 
n^Qwo  meadow.  Wlien  dry  it  must  be  again  collected  int<^  Pxepantiwu 
bundles,  and  either  sent  to  the  flux  dresser,  or  prepared  for 
S|Hanpg  at  home  by  the  gardener's  wife.  In  many  districts, 
t^  operation  is  well  undert-tood^  and  if  carefully  p^ik 
lormed,  homespun  linen  from  such  ^iur  w.ill  last  twice  tb^ 
time  of  oiObt  of  thv  Iribh  linen  that  is  uqw  tQ  l^  purcluif^ 
\pk  our  shops. 

I  believe  it  is  a  great  crrour  to  pull  the  Jit^  so  green  aaCsuibns. 
U  commonly  praetiseil,  and  a  still  greater  to  softI(  it  in  ws^ 
ter»  K^ore  it  is  previously  dried:  for  the  fibres,  rjiquire 
tiMce  the  tipi^  to  macerate  sufliciently  ibr  s^parution  in  tb# 
^^ressi;^;  a  process  by  which  th^  ^f^  CQAsi4«r^lj  weak:^ 
QOed. 

VIL 
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VII. 

Analysii  of  a  Mineral  JVater  near  Dudley t  m  Worcester- 
»  skire.    By  Mr.  W.  Welqqx. 

M'literai  nater  ./\B0UT  two  miles  to  the  south  of  the  town  of  Dudley, 
^icar  Dudley.    ^^^^  ^y^^  ^^^^^  ^^  ^y^^  ^\^t  Hoiu  Lord  Dodley  ami  Ward, 

is  a  spring  of  mineral  water,  tiiat  has  been  famous,  in  the 
surrounding  country,  from  time  immemorial,  in  Tarious 
scrofulous  and  cutaneous  diseases.  It  is  said  to  hare  been 
used  witli  great  success  in  what  are  called  obstructioiis  of 
the  abdominal  viscera,  and  in  various  cutaneous  diseases; 
but  in  all  cases  of  scrofula  it  has  been  considered  as  an  ilr 
mo«t  infk|libl6  remedy* 

The  high  character  that  it  has  obtained,  and  the  great 
success  that  is  said  to  attend  the  use  of  it,  in  the  diseases 
before  mentioned,  has  induced  an  opinion  in  the  neigbb(Mir?' 
bood,  that  M  desenres  to* be  more  extensively  known. 

In  a  disease  that  under  one  ibrm  or  ptlier  hi  so  ver)*  gene* 
ral  tiirou^hoat  Britain,  it  is  very  probable,  that  this  mioe> 
ral  water  may  prove  a  valuable  and  useful  remedy,  and  de- 
serving of  a  more  general  attention  than  hitlierto  it  has  met 
with. 

Like  most  other  mineral  waters  it  would  be  most  adviflt* 
ble  to  administer  it  on  the  spot ;  but  where  circumstancei 
render  tliis  inconvenient,  it  may  be  sent  for  and  used  at 
home. 

I  am  not  informed  that  any  body,  living  on  the  spot,  ao« 
dertakes  to  answer  orders  for  it;  but  if  any  pbysicim  or 
surgeon  should  be  inclined  to  recommend  it,  or  if  any  pa? 
tient,  who  may  wish  to  try  it,  should  be  at  a  loss  haw  to 
obtain  it,  on  a  personal  application,  or  by  letter,  post  paid, 
■I  shall  be  ready  to  give  the  address  of  a  person,  who  I  doubt 
not  will  send  it  at  a  moderate  expense. 
Geology  of  the  I  am  not  personally  acquainted  with  the  geology  of  the 
country.  surrounding  countr}\     1  am  told  it  is  very  interesting.    It 

appears  to  be  of  what  Werner  names  the  iodepradcnt' 
coal  formation.    Coals  occur  in  great  abundance;  one  stra* 

turn 
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turn  particularly  is  said  to  be  ten  yards  in  thickness  >   ^Uh 
irgii  stone,  basultes,  cluy,  &c. 

TUe  saline  sprinij  flows  into  a  well,  near  a  ridjjc  of  high  Tlie  spring, 
land,  on  the  sides  of  w'uich,  at  some  .short  distance,  coals 
and  iron  stone  are  seen  cropping  out.  The  well  is  about  36 
feet  in  depth,  at)d  7f  feet  in  diameter.  The  sides  hftve 
lately  been  fenced,  to  keep  out  foreign  water,  which  was 
fQpposed  to  run  into  it,  with  a;  d^ni  of  bricks  $et  in  iAaji 
an^  lined  with  elm  boards. 

Tlie  bottom  is  a  ferruginous  argillaceous  sandstone, 
through  which  is  perforated  a  hole,  whence  the  water  issues* 
tnd  rises  to  .witlun  about  four  feet  from  the  surface. 

The  side8  of  the  well  near  the  top  are  covered  with  a  yeU  T^  watsi. 
lowish  ochrey  subjtanee.  When  the  water  is  fresh  taken 
pp,  it  is  perfectly  transparent  and  coloqriess*  It  is  little 
refractive  of  light,  nor  can  it  be  said  to  sparkle;  but  nher 
standing  for  a  short  time,  numerous  small  bubbles  of  air 
are  seen  adhering  to  the  bottom  aqd  sides  of  the  glas#  if  is 
taken  into.  A^er  a  time  the. water  jbecomes  rather  turbidy 
and  at  length  a  pale  ochreous  precipitate  fallR  down,  leaving 
the  sapernatant  water-  transparent. 

In  large  quantity  the  water  smells  of  fulphnretted  bidro-  its  smell. 
geo,  but  if  half  a  pint  or  less  be  examined  apart,  the  odour 
{s  hardly  perceptible. 

When  the  temperature  of  the  atmosphere  indicated  40*  of  Temperaturp, 
Fahrenheit,  some  water  just  taken  from  tlie  well  raised  the 
thermometer  to  47}^  At  another  time,  when  the  tempera- 
tore  of  the  surrounding  air  was  75%  water  taken  from  near 
the  surface  of  the  well  lowered  the  thermometer  to  StT,  and 
l|  portion  taken  from  the  bottom  to  5^2% 

The  taste  of  the  water  very  much  resembles  the  taste  of  Taste, 
fea  water. 

The  specific  gravity  of  this  water  is  found  to  differ  at  dif-  S;>ccific  gra- 
fcient  depths  from  the  suHace.     It  differs  also  very  consi*  ^"^' 
derably  at  different  times.    The  following  are  the  dates  and 
specific  gravities. 

July  18,  1806,  taken  from  the  bottom  of  the  well  sp.  gr. 
to  dist.  water  as  1018  to  1000. 

Ja««  83,  1808,  from  the  bottom  of  the  well  sp.  gr.  as 
|028  to  1000. 

Oct. 
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Oct.  27,  1808,  sp.  gr.  as  1013*5  to  1000. 
Dec.  2,  1808,  two  portions  of   the  mineral  \*atcr  wera 
Bent  to  mr,  ont  of  \v1iich  was  taken  from  about  tlie  mlddlt: 
of  the  welly  the  other  from  the  bottom. 

Sp.  gr.  of  the  water  from  the  bottom  I013-5. 
Sp.  gr.  of  the  water  from  the  middle  lo|  2. 
Foreign  water  i,|  coiisequtiice  of  some  freshwater  spriii;^  bein^;  foQikI 
to  discharge  themselves  into  the  well,  it  b^is  lately  been 
empttt*d  and  wulled  round  as  above  stated;  and  it  is  proba- 
ble tliat  hereafter  the  strength  of  the  water  will  be  more 
regular. 

It  seems,  that  the  workmen  experieoced  a  great  de&l  of 
Acitonoftha  difficulty,  in  securing  the  dam.     At  fir^r,  they  bnilt  the 
wcT  upon      j^^  ^j^i^  common  lime  mortar,  the  itctiou  of  the  water  de- 
stroyed its  cementing  power.     Then  fk  fresh  wall  was  bnilti 
with  a  gray  lime,,  which  the  neighliourhofKl  affords,  sud 
whigh  bets  ven'  ^rm  under  water;  but  this  also,  as  ini«;bt 
be  expected,  «f^ile«I,  from  the  action  qf  the  water  on  the 
limiv    At  length  the  dam  was  formed  by  aetting  bricks  io 
a  strong  clay,  that  is  free  from  lime  or  nearly  so,  ^ad  it 
seems  to  answer  the  puq>ose  intended. 
ftxamimtioii        The  luiiif^ral  water  that  was  subjected  to  the  following 
fron/tlio  Uof-    experiments  was  token  from  the  bottom  of  the  well,  by 
tain i)f til'-  will.  sinkijiL;  ein|»ty  bc»ttU*F  ])rovided  with  valves,  as  soon  as  the 
bottloi  were  dr.iwu  up,  they  were  carefully  corketl,  and  tied 
down  with  hladdtT.. 
lu app-nrincc.      I.  A  {jlass  buttle  full  of  this  water  was  perfL»«.*tly  transpa- 
rent, and  without  stxliment  while  uncorkeil.    Afler  standiujc 
tor  some  lime  in   the  laboratory,  where  the  thcrrnionDeter 
etood  at  40\  the  vo\V  was  drawn,  a  small   portion  of  |^* 
compressed  in  the  neok  of  the  bottle  esca|K»ti,  but  no  bwbr 
bles  of  air  were  seen  to  o^*cape  or  even  to  tovm  for  some 
minutes  fif'tfT.   At  length  however  the  water  became  tuibiJ, 
and  fjraduiilly  dt?posittd  an  ochrey  sediment* 
Tcsti:d  wifij  o.  a.  Pure  distilled  water  was  tin.tured  with  a  certain 

^;llbVM'^"   ^      pr(»t>ortion  of   tincture  of  red  cabba«;e,    and   placed  as  a 
slaiidard  of  the  colour. 

6.  An  rr|iial  quantity  of  the  tincture  of  cabbage  was 
added  to  a  cnrrespondmg  portion  of  the  mineral  water, 
rhich  w<i.-  (juire  fr''«»h.  At  first  it  hecHme  slightly  redJeuei 
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lit  ihe  tint  gradually  went  off,  and  in  three  hoars  the  co- 
»iir  was  distinctly  blue. 

r.  An  etjual  quantity  of  the  ihineral  water,  which  had  been 
Liiled  and  filtered,  produced  no  change  of  colour  of  the 
ncture  of  cabbage  at  first,  but  when  examined  ten  mi'- 
ites  afterward  it  was  slightly  blued. 

3.  a.  Pure  distilled  water  coloured  with  a  certain  portion  litmus  • 
'  tincture  of  litmus  as  a  standard. 

b.  The  fresh  mineral  water  in  the  same  proportion  pro« 
iced  the  slightest  tint  of  red.     It  soon  vanished. 

c.  The  mineral  water  which  had  been  boiled  and  filtered 
YMiuced  no  change. 

4.  «.  Pure  distilled  water  was  tinged  with  infusion  of  rhu-  infusion  of 
irb  in  given  proportion  as  a  standard.  rhubarb : 
6.  The  fresh  mineral  water  tinged  with  an  equal  propon- 

»n  was  very  slightly  deepened. 

r.  The  boiled  water  tinged  as  above  could  not  be  distin- 

lished  from  pure  distilled  watiT. 

5.  Corresponding  experiments  were  made  with  infusion  mfusion  of 
brasil.    Doth  tlie  fresh  and  the  boiled  mineral  water  pro*-    ^"^  ' 

icfd  the  slightest  tint  of  blue. 

6.  Sirup  of  violets  was  chan^jed  to  a  green  by  the  fresh  siiupof  tioietis 
iter.     The  boiled  water  produced  no  change  on  it. 

7.  tu  A  few  drops  of  infusion  of  galls  added  to  the  fresh  infusion  oT 
ineral  water  produced  a  violet  colour,  the  water  gradually  *^*^- 
came  opaque,  and  in  twetity-four  hours  had  thrown  down 

rather  copiouii  precipitate  of  a  violet  red  colour.     The  li- 
lid  above  was  transparent  and  colourless. 
b.  ,The  infusion  of  galls  produced  no  change  in  the  mine- 
I  water  after  boiling. 

8«  a.  Lime  water  in  very  small  quantity  produced  a  pule  limcwatfx: 
hrey  precipitate  in  the  fresh  mineral  water. 
6.  On  adding  to  the  fresh  mineral  water  an  equal  part  of 
ae  water,    a   white  precipitate  formed,  which  dissolved 
aio  in  nitrous  acid. 

9-  Strong  sulphuric  acid  rendered  the  fresh  water  turbid,  sulphuric aiad, 
d  disengaged  a  numbeV  of  air  bubbles.     An  abundance  "'^"* 
sulphate  of  lime  formed. 

10.  A  few  drops  of  diluted  sulphuric  acid  was  added  to  and  diluted: 
ae  of  the  mineral  water,  which  had  been  boiled  and  fil- 
tered. 


gyQ  AHALTSIt  OF  A   MIMERAA  WATlil. 

tennl,  and  was  previovsly  #armed.  No  ifuvour  of  sulfur- 
ette<l  hidmgeii  was  perceptible, 
moriatic  acid;  ^l-  The  mioerul  water  previously  LViled  wa»  treated,  » 
in  10,  with  muriatic  acid  ;  uo  cliangt-  was  prodoced  in  its 
transparency^  nor  was  any  flavour  perceptible  except  of  the 
muriatic  acid. 
leaf  sUter:  12.  Silver  l^f  left  in  contact  ^liii  a  |>ortIo(i  of  the  fresl 

water,  in  a  closed  phial*  for  several  days*  was  not  peh^q)d- 
bly  tarnished, 
nitrate  of  mer-      13.  Nitrate  of  quicksilver  produced  a  eopioiis  white  pit- 
^^^ '-  cipiute. 

oxid«of  bii-        14.  fl.  Oxide  of  bismuth  mixed  with  the  fresh  water  in 
"*"'**  *  the  proportion  of  4  grains  to  4  oz.  was  very  slightly  dirk- 

ened. 

b.  AVith  the  boiled  water  no  change  of  colour  was  pro- 
duced, 
acvtateof  lead:  1^.  a.  Acetate  of  lead  threw  down  from  the  fresh  wAcr 
a  dense  white  precipitate.  When  the  precipitate  had  wbollf 
subsided,  the  surface  of  it  was  of  a  pale  ochre  or  fawn  c«^ 
lour,  apparently  produced  by  the  oxide  of  iron  only. 

b.  With  the  mineral  water,  after  being  exposed  to  the 
atmosphere  for  a  few  hours,  and  decanted,  the  precipitate 
,  was  a  pure  white, 

nitrate  of  lead:      i6.  Nitrate  of  lead  threw  down  a  dense  precipitate  of  a 

pure  white  culour. 
ahric acid:  17,  Nitric  acid  produced  no  change  in  the  fresh  water. 

nitrate  of  sil-      13.  Nitrate  of  silver  produced  a  dense  white  precipitate, 
^*^' '  w  hioh  Was  kept  for  several  days  in  a  dark  room,  without  uo« 

dergoing  the  least  change  of  its  colour,  * 
aci'iito  of  fiU        19,  a.  A  few  dro|>s  of  acetite  of  silver  threw  down  a  pre- 
^''^'  cipitate  of  a  rather  dull  white  colour.     It  was  kept  in  a 

dark  room  for  24  hours,  when  it  appeared  somewliat  dark- 
ened. 

b.  The  boiled  water  treated  in  the  same  manner  did  not 
darken  the  acetite  of  silver, 
muriati*  of  20.  a.  Muriate  of  quicksilver,  added  to  the  fresh  water,  I 

tttrcury :  produced  no  immediate  change.  After  a  few  minutes  the 
water  became  slightly  opaque,  and  a  slight  predpitate  at 
length  appeared.  It  scarcely  exceeded  the  quantity  of  ox- 
ide of  iron  which  the  water  contained,  but  the  colour  wtsof 

arfddtf 
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a  redder  tint  than  the  ochrey  |K>wder  which  the  water  let  fall 
spoutaneously. 

6.  The  same  salt  added  to  some  of  the  mineral  water 
which  had  bt'eu .  exposed  to  the  atmos|>berc  for  some  days^ 
and  decanted,  produced  no  change  in  it. 

31.  Oxalate  of  ammonia  instantly  produced  a  copious  oxalate  of  am* 
wrhite  precipitate,  °**^"'*  '' 

32.  Oxalic  acid  produced  the  same*  oxalic  acid : 
^.  A  Bolutiou  of  pure  ammonia  threw  down  a  precipi-  puraamroonia: 

tote. 

24.  Equal  parts  of  the  mineral  water  and  of  fresh  made  lime  water; 
lime  water  were  mixed  together,  and  the  precipitate  that 
was  thrown  down  was  separated  and  washed.  It  was  dis- 
solved in  muriatic  acid,  precipitated  by  subcarbonate  of 
aoda,  washed,  and  dried  in  a  lew  heat.  Distilled  vinegar 
dissolved  a  part  of  it.  A  solution  of  pure  potash  dissolved 
tlie  greater  part  of  the  remainder,  leaving  a  brown  powder. 

05*  Acetate  of  barytes  produced  no  precipitate  in  the  fil-  acetate  of  luu 
tered  water.  '^^^  • 

blG,  Muriate  of  barytes  produced  no  precipitate  in  24  muriate  of  ba.. 
bours.  fy^wi 

When  the  saline  contents  of  the  water  were  concentrated 
by  evaporation  to  one  fourth,  a  slight  precipitate  formed. 

27.  Muriate  of  strontian  produced  no  precipitate  in  the  muriate  of 
water,  either  when  fresh,  or  when  concentrated  as  in  26.       strontian: 

28.  Phosphate  of  soda  produced  a  copious  precipit^e.     pIiMphateof 

29.  Carbonate  of  ammonia  produced  a  white  cloud.  '*^^'    .     , 
A              ,     ..        1  '              o            1111                               carbonate  of 

30.'  A  crystal  ot  carbonate  of  potash  did  tlic  same.  ammonia. 

31.  a*  In  the  fresh  water  succinate  of  ammonia  produced  <^^''^^"*ie  of 

*^  j)ota%b: 

a  reddish  brown  precipitate.  succinate  of 

b.  In  the  boiled  water  a  few  drops  of  succinate  of  ammo*  *">monia: 

Dia  produced  no  change. 

32.  a.  Prussiate  of  potash  and  iron  produced  a  deep  blue  uid  pnificiate 
precipitate  in  the  fresh  water.  ^^  potabh. 

6.  In  the  boiled  water  this  triple  salt  produced  no  change. 

33.  A  portion  of  tlie  fresh  water  was  boiled  in  a  glass  re-  ^^  expelled 
tort,  the  curved  arm  of  which  was  placed  under  an  in-   ^       ^"' 
verted  jar  filled  with  quicksilver.     The  gas  which  was  thus  and  tend!  with 
collected  was  tried  with  nitric  ftoid>  the  acid  absorbed  a  part  '^^^"^  ^"^^^^ 
cf  it. 

34.  A 
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tnpericetsteof     34.  A  portion  of  gas  produced  as  in  39,  was  exposed  lo 
^^'  the  action  of  n  solution  of  supcracetate  of  lead»  by  which  a 

part  of  it  was  a!>sorbed. 
ft  lime  water.       95*  Another  portion  of  this  gas,  and  also  the  remdaa  of 

the  experiments  33  and  34  were  severally  ocpoaed  to  tbe 

action  of  lime  water.  A  corresponding  proportioo  fVom  each 

of  the  gassc*^  was  absorbed. 
PrtcSpitote  36.  The  precipitate  obtained  by  boiling  a  qonntity  of  tbe 

from  iKMlinf     f^^^  mineral  water  to  about  one  lialf  was  washed*  dried, 
treated  wuh  i      •  i     im  ■  ■  "7. 

muriatic  aci4.  and  treated  with  dilute  munatic  acid.  A  part  of  it  only  wa& 

dissolved. 

37-  A  solution  of  pure  ammonia  threw  down  n  white  pic- 
dpitate  from  the  munatic  solution  in  36. 

38.  Oxalate  of  ammonia  occasioned  a  precipitate  in  the 
game  solution. 
The  retiduam'     39*  The  powder  which  resisted  the  action  of  the  moiiatic 
examined.       ^^^  ^^^  gg  ^.^^  lH)iled  in  snbcarbonate  of  soda»  and  then  iu 
a  solution  of  pure  potash.    A  part  of  it  was  dissolved  br- 
each. 

40.  The  powder  left  undissolved  by  the  last  operation  was 
boiled  in  muriatic  acid.     What  remained  woa  meited  in  a 
large  proportion  of  pure  |>otash.     Silex  was  precipitated  on 
the  addition  of  dibtillecl  water. 
The  water  era-      41.  A  quantity  of  tlie  fresh  water  was  evaporated  to  dn- 
poraied  to  dry-  ^^^s.     The  dry  nms^    was  treated  witli  successive  portions  of 
alcohoK  tlie  specific  i^ravity  of  which  was  815*.     The  resi- 
duum, which  resisted   the  action  of  the  alcohol,  was  dis- 
solved in  water,  tiltcred,  and  sslowly  evaporated.     The  cry- 
stalline substance  thus   succct^bivoly  separated,   was  pure 
common  salt. 
Contentsof  the      From  these  experiments  it  appears,  that  this  mineral  wa- 
water.  f^f  contains  a  small  ])roportion  of  sulphuretted  hidro^eo, 

the  same  of  free  or  rather  sifpercombined  carbonic  tcid, 
carbonate  of  iron,  carbonates  of  lime,  of  magnesia,  and  of 
argil*  probably  carbonate  of  mantj^mese  also,  u  minute  pro- 
portion of  sulphate  of  lime,  with  muriates  of  soda,  lime, 
magnesia,  and  of  argil,  silica,  with  azote,  or  atmospheric 
air. 
Their  propor-  To  obtain  an  approximathni  to  their  rt>speciive  |)ToportioDSi  J 
^nsejumin-  ^^^  following  additional  expcximeuts  were  made. 

4  J.  Gniiofc^ 
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43.  Grains  by  weight  Q20i5  =  85-973  cubic  mchcs  nearly  Air  expelled, 
of  the  fresh  mineral  water  were  poured  into  a  fla^kj  orjrl  stj- 
eurely  lat«fd  to  a  tube  teruiinalLU^  under  a  gmdmited  jet 
filled  with   quiek^vllver.     The  quantity  of  hcilc  air  -J 

that  WHS  contained  uboTe  the  water  ui  the  t  J    m  the  V 

tube  «ras  ascertained  to  be  9*6  cubic  incheti.     The  therm^-  9 

meter  wa»  at  47*  of  Fahreniieit,  and  the  barometer  29*7*  ■ 

The  water  was  boiled  for  about  half  au  hour.     When  the  ^ 

nppnratnt  was  cold,  the  whole  of  the  uir  iu  the  flaik  and  fl 

tube  wa«  transferred  into  the  graduated  jar.    When  reduced  ■ 

to  the  same  temperature  and  baroiDetricQl  pre^^ure  as  before  fl 

tJie  cpefHtion  of  boiling,  it  measured  l6'l  cubic  inches.  '■ 

43.  The  ^as  thus  collected  waa  washed  in  a  solutiou  of  Tc^&tdd  witliV 
fiuperacetate  of  lead,  until  uo  farther  absorption  took  place*  *^*''<^**t*^ 
The  quantity  absorbed  was  ig5  cubic  iuches. 

44.  The  gas  was  then  exposed  to  the  action  of  fresh  made  iime  wiiei ; 
lime  water,    until  -it  underwent  no  farther  diminati<^a  of  ■ 
bolk.     The  quantity  abiiorbed  by  the  lime  water  was  2*1  I 
cubic  inches.  f 

45.  The  residual  gas  amounting  to  1 2'Od  was  next  treated  »nd  sulphuret 
•ith  a  solution  of  bulphuret  of  lime,  that  had  been  satu- ^'^  *^'"^' 
rated  with  a^te*     The  quantity  of  oxigea  abioibcd  was  1  '9 

cubic  inches.  ^h 
The  9*5  cubic  inches  of  atmospheric  air  contiinfd  in  tlie  U 
'  tpporatus  consisted  of  7'5  ^  cubic  inches  of  a2ote,  and  ^| 
8—  cu)[>ic  inches  nearly  of  oxt^n.     The  whole  of  the  oxi^  H 
gen  indicated  in  45  was  contained  therefore  in  the  atrno*  ^H 
spheric  air.    The  small  deliciency  of  oxigtn  appears  to  have  JU 
been  produced  by  that  quauUty  having  combined  with  the 
black  oKide  of  irouj  which  during  the  experiment  fell  down 
in  the  form  of  red  oxide.  ■ 
^■f*65  cubic  inches  of  ajsote  therefore  were  given  out  by  the  ■ 
^BMitity  before  stated  of  the  mineral  water.  ^ 
Jpjg.    S8liO  grains  by  weight  =:  to  343*9  cubic  inches  of  The  water  en- 
Hi  fresh  mineml  water  were  boiled  for  an  hour  or  more  and  ^^™**^  m 
litered*     They   were  then  evaporated   to  about  30  cubic  fl 
lehesv  when  the  muriate  of  soda  began  to  crystalline.   The  Muriate  of  fl 
ater  was  then  filtered  again,  and  the  small  quantity  of  f^ *^''*****  I 
Ifecipttate  that  was  then  obtaluedj  and  which  frotn  a  pre-  fl 
VoL»X^I^APAtt,  liop.                T                  nous  ■ 


and  cimtie  gj*^™^  AI*llil*«>to|M€Wj  vtiMte  tMoi^    '  xfeMMllMMll 

kali.  "fmai^  #fc»  widhrtMid  WWft'lbr  lotoh  <fciirtiiiti»u  jK- 

JlBftriMle-aM.  «iMiiid,  iilid«iMila*it-Ma  IMP.''  •mfl«. 

«»'*«igi*«'^.-«"6.V  "        .■..:.-.. j'^id^t.  » .•• 

;  (1 .  M«  iriUilied;^  It  «w  i«i]ilA>MA  lb  lirtkiUlc^  ittnd:'  ^IK 
Mwirtic  adttthiil  i*ta1iMrtlUM^  4liMl«<,  1^ 

cdinauriaticMid.    TbeMltttioBwwbighcoMfttfMivit'M 

'-;■•  tafinil  Vri»tWte»iMtt^iwi|<liiii»  >y»iilM>iwii  mt>pMk. 

:>  !49i  Tli«^tt4MrWft  titer  fiMfinf  #flr  tfae  Mbooilidogtf  •f 
ikM  MHift  liiftt^opcritiM,  wa4  betlcd  for  tinnMjqwnM  «f 
•A'  hMV  ol'.' ittbMrS'^bt  Gotauredlpredfiitftte  ^ibartmn^  limit 
bvglMf  to  sepfW«tli»^  which  Moa  became  ^rk«t  cofoniBd* 
Ctrhonaie  of    TbiB  p6«4er»  ?»hich  I-  coadadb  to 'be  c«ibptttfbe.of  WMigt 

$(W  Me  ttvWrkrtic  s^utioti  %(nc  imU  filter^  off  ftotfi  lie 

prussiate  in  48  was  accurately  Deutnliicd*     Osalate  tf  in« 

iiioiii«i-wM  Khiin  dt^>}»f>ed  in  gi«aMly»  at  tong  at  n  pAti^- 

Carboruiu  of   tate  formed.    The  onraluto  of  lime,  whoD  tvathea  anddnedi 

^mPf  weighed  gr.  Si^r^zi  gr.  1^  of  pikre  kme^  otgr.  ^HM  caKbo*^ 

Mte  of  Ufi]»4 

*^  dU^Thie  ottvtion  1«*ft  ia  fil^  was  Hmt  treated  wilftpai* 
'potaeh.  The  precipitate  wa6  teparated,  washedt  toiliMMUtdL 
ia  nnfrkatic  actd»  and  again  precipitated  by  Mtbcarbaaatttf 
toda,  waihady  aadi  dried  iil'aheat  of  near  M(f  •    It 
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5t.  Thin  precipHnte  was  trPttttsd  with  dutilled  vtntgw, 

until  the  vinegar  oo  farther  acted  upon  it.     The  residutimv 
i^heu  wuslied  aiul  dried,  weighed  gr.  3*2,   O^n^eque^tly  gr.  Cafbonateof 
jfl  l6;d5  of  carjbouate  of  tnui^n^Hta  wtre  disaolv^sd  by  the  vio^  3n'dfubc*rbo* 
I     gHfi  and  gr^  d';2  of  subcarbonate  of  atuiuioa  were  kOt,  nateot  i 

5d«  The  oonceDtrated  itiiiK^ral  wat^r»  urbich  way  scparalnd 
Ifom  the  earthy  curlionaie%  &e.  io  46»  was  dilutoj  with  dit^ 

ItiUcd  water»  and  oicatate  of  ammonia  added,  tintil  the  whole 
n/f  the  lime  fell  down*     The  o^nhite  of  Itme  that  was  thus 
I     obtained  was  well  wftsh**d  and  dried.     It  weired  gr,  489*36  Muriaw oC<  I 

tr  to  gr,  241  of  pure  lime  —  to  gr.  4d3**i5  of  dr>*  uttiriiit^  *^"**^ 
I     of  lime,  taking  Kirwan's  estimate  for  the  composition  of  the 
flitter. 

54.  Pure  potash  Was  now  added  to  the  filtered  solntiotl 
left  in  ^1.     The  precipitate  waa  separated,  redissolvedin 
I     muriatie  acid,  and  precipitated   by  iiubcar1>on0te  «f  9odsu 
I     The  preck  pi  tat  e  washed  and  dried  weighed  gr.  115*3* 

I        55*  Thi*  precipitate  was  treated  with  distilled  vinegar  ttn- 
^B|  no  more  dissolved.     The  subearbonute  of  mngnesiri  thus 
|^W%)*olved  weighed  99*05,  equal  to  gr,  143*45  of  nm Hate  tTfj^j^^^^^^j^f 
mat^nesia  according  to  Kirwan.    The  alnmiim  wlien  heated  nt4gii<4ia  tnd 
fed  hot  washed  and  drieti  weighed  gr.  17-25  rr  to  nearly  gr.  *^^^^^" 
67*3  of  muriate  of  ahtmintu 

'  5^.  8S180  grains  erf  the  fresh  water  were  evaportited  to 
4ryne«H.  A  quantity'' of  murialic  gtis  escaped  towards  the 
end  of  the  operation  from  tlie  partial  decompoisition  of  the 
muriates  of  magnesia  and  aluminai»  Water  and  a  a  Anal  I 
quantity  of  muriatic  acid  were  now  added  to  dissolve  the  so- 
luble parts  of  the  mass;  the  insoluble  powder  was  then 
tt€iited  with  strong  muriatic  acid,  washed >  dried,  and  weighs 
fed*  II  was  now  throve  n  into  a  hot  solution  of  ^ubcarbomrte 
of  soda,  from  whit  h  it  was  separated,  and  treated  with  di* 
iated  muriatic  acid»  which  distioUed  a  minute  proportion 
of  carbonate  of  lime*  This  wus  precipitated  and  separated 
by  a  filter,  but  did  not  exceed  0*25  of  a  grain  by  com^iatii* 


57.  The  iosolttble  powder,  whidk  could  consist  only  of  Stlex* 
«il3ca  und  alumina,  was  boiled  m  a  silver  crucible  with  a  so- 
tirn  of  pure  potu^,  the  solutiou  wa«  detwitcd  off,  find  the 
T  y  whvtt 


viKte  pMder  flat  WM  Idk  WM  wMhed>  and  cxpoMd  to  ft  «ri 

,'0Sk  Id  Qfdcr  to  obten  •  mii9f  siifirouuratioii  to AecpmH 
llj||im  of  fS»rot  Mliihiite  of  Kdiet  coiltoioed  m  m  grmi  portioo  of  the 
^'^  .  mnicralwftter,tlimidwt«MudifmolitoiiiUW«e,whmm 

dKMbvgtiM  nittwta»mfMrt«r  liwralplnte«m|iiofaftblj 
nAmtA^nHHS-fpwim  of  the  aiwral  fratarMreefapt- 
ntod  todmioDe  aghth dT thdii  ImDu  Md  filtmd.  A 
Ihmwi  pnperttoii  of  mvmte  of  bftrytos  van.  tlMn  iddiA. 
AalightiBkKidtne«wft8pcroelvtdiaafc«^ii|watas»  TwcdI|^ 
fcw  Imtp  ftftcr,  the  MwU  qsMititj  of  ffcripit^ 
&riMd»mftie|Mntodbyftfiltor,waalMd»?pddri^  AUov- 
iog  for  what  was  look  upon  the  filter  it  amouDted  to  M9 

i  #p>M045  of  theawaeiJ  water  yawfiipiiLii  fcir  leaie 
dlq^B  to  the  atmotphere  and  filtered  :;iiitaBto  of  niver  aai 
then  added,  vivtil  no  father  pwcipUeieii^teMMdi;^  Tkf 
whole  wee  ponred  upon  a  filter^.,  in4,  dM.|mfn|iilate  eai 
wdlwaehed.  and  dried  for  twentf^Jbvii^^biqfiraaitastofCtt 
^  tl^  nearly*    The  moriate  of  lilFor  thna  JTormed  weigbed 

937*95  gprains,  which  mnltiplied  fay  4  give  3749  giaioi  Cm 
the  quantity  of  muriate  of  silrer  formed  by  muriatic  add 
contaiued  in  98180  of  the  mineral  water. 
^  fiO.  If  we  suppose  the  muriate  of  silver  to  contein  IS  per 
cent  of  acid ;  the  quantity  of  muriatic  acid  would  amoont 
to  674*82  grains. 

If  grs.  48f '85  of  muriate  of  lime  contain  gr,  30£'545 
143*45  of  muriate  of  BMignesia..**  81*7^ 

67*3    of  mnriate  of  alnmine  •  •  •  •  17-19 

Muriate  of      ef  muriatic  aod  ;  there  will  be  gr«  787  of  mnriate  of  soiii, 
^^'^  supposing  it  to  contain  50  per  cent  of  base,  44  of  acid)  and 

6  of  water. 

Th«  sittriate        6t  •  A  giren  quantity  of  the  mineral  water  was  erapented 

in  rJl^t   *®  ^^^^»^  "^^  digested  in  alcohol  of  -815  vpphed  in  nc- 

wi/.  eessire  proportions  to  dissolfe  th.e  earthy  muriates.    Tht 

muriate  of  soda  thus  obtoined  was  decomposed  by  oitrtte 

of  si  Wer«  '  The  result  of  Akia  experiment  was  nearly  as  above. 

The  following  therefore  may  be  considered  as*  a  near  ap* 

proximatiou  to  tb^^quantity  of  gaseous  and  solid  coDtniti 

CDDtaioed 


*^> 
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coDtatned  ia  881^0  grains  or  343-9  cubic  inches  of  the  mi« 
aeral  water. 

Cubic  IndMt 
Of  sulphuretted  hidrogen  •••••  •     7*8  Goatenliof 

•    carbonic  acid • 8*4  fh»  wiler. 

ajEote   • •••••  lO-e 

f  Gntiof. 

Of  muriate  of  lime  ••••••  ^  ••••  •  483*25 

magnesia  «•• 143-45 

alumine   ••..••••  57'3. 

soda  •  • 787* 

Of  sulphate  of  lime 1-07                                 ^ 

carbonate  of  lime •  •  •  •  •  9*i 

of  magnesia 16*55 

subcarbonate  of  alumina *•••  3*2 
subcarbonate  of  red  oxide  of) 

iron  gr.  5*5  nearly  equal  to  5  gnuns>  5* 
of  the  subcarbonate  of  black  oxide) 

Of  iubcarbonate  of  manganese  •  •  *75 

Of  silica  • ••••«•••  3* 

Hence  one  gallon,  or  231  cubic  inches  of  Proportioot  In 

the  water,  contained  Cubic 'lochts. '  ^  fiUoiu 

Of  sulphuretted  hidrogen ;  514 

carbonic  acid  ••«••« •••      5*64 

azote    •••••• 7*1 

Grains. 

Of  muriate  of  lime  ••••• 323*93 

magnesia  •••••••»    96*35 

alumine ••••    38*5 

•oda • 528*63 

Of  sulphate  of  lime*  •• 071 

carbonate  of  lime  ••••••••••       2*1 

of  magnesia 1 1*12 

Of  subcarbonate  of  alumine  •  •  •  •      2*15 
of  black  oxide  of 

iron    •••- 3*36  ' 

of  manganese  ••        ^475 

Of  silica  ##•#•••••••••#••• i| 

I  have 
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timei  the 

mnd  IT)  the  pro- 
portions  of  iu 
in|T«dieDtip 

ptrticultrly 
Cbeiroci. 


4iflerefit  por- 
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•lieiiti  i*fob*' 
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urALTsm  OF  A  Murcmjii.  watbh. 

I  >iAve  before  <ibservtd,  thftt  this  miner*)  water  h an  btei^ 
found  lo  pobsesfi  differpnt  fpecific  ^ravitie^  ttt  liiflenrpttioiei, 
conspquently  to  contain  9t  differ^ot  times  different  quanti^^ 
ties  of  ingredients.  W 

The  specimen  of  the  wi|ter  thai  was  9ent  to  me  in  July 
l$06,  the  sp€ci6c  gravity  of  which  wru*  P018,  WW  spbqiit*  J 
ted  to  »ome  espenments,  which  «hpw,  thut  it  differs  £il»o  at  M 
diiferent  trmes  tn  the  proportion  of  its  ingrt^ienti*  In  this  ■ 
ca»e  die  dtiereoce  is  very  remarkable  in  relatloti  to  the  oxida  " 
of  iron, 

M'hcn  boiled  in  a  retort  that  terminated  tinder  quicksil- 
ver^ the  black  oxide  of  iron  fell  down  in  abuodancf^  and  the 
earthy  carbonates  were  in  very  small  proportion.  The  wa- 
ter that  was  decanted  threw  down  d  j^een  hj^drale  of  iron 
mixed  with  magne^^la,  on  the  addition  of  Ume  water*  When  _ 
the  water  was  boiled  in  the  open  air  and  filtered,  lime  water  <fl 
threw  down  a  brown  precipitate*  ■ 

The  following  is  the  proportion  of  some  of  the  ingredients  m 
it  contained.     While  this  CKamination  was  proceeding  I 
was  obliged  tp  8Ufipen4  it  for  a  time,  to  attend  to  more 
pressing  avocations,  and  un  accident  prevented  my  com^ 
ingit 

From  a  wine  gal  km,  or  231  cubic  inches,  were  obtnln^ 

0/  munate  Qf  soda  • 483* 

lirae « 311- 

magnesia  &  alumina    145* 

iron  •  • ^6* 

Of  carbonate  of  iron  •  •  •  - •  *       gt 

Of  silica    ••• ••«•*•*•*•....         -yii 

Of  earthy  car^vHHiles  about  ••••••       4*^ 

Of  carbonic  acid  and  sulphnrettedi     Cub.  tn, 
bidiogen  (tf)e  latter  in  small  propor*  I     23*785 

tion) - J 

Of  azote*  •  • *  •  -  •  - 12' 

In  both  of  the  fore^foin^'  i>tutementb  it  will  be  seen,  that  ^ 
have  given  I  he  ingreditnls  as  they  occurred  on  decomposi« 
tion* 

But  it  by  no  m«ca,i*  follows,  that  they  exist  in  that  state  < 
whto  in  bdlutlou*     It  IS  more  probable,  that  when  in  aoliKJ 

tioiii 


^ion  the  o^r^iis  a)k4  Qaudes  are  <;off Ua^,  witlj^  tJiA  a^^  M )»: 
olMerv«4  by  Ataps.  Bertholkl,  in  proportiopa  d^eodiog 
u|K>4  9  pawev.produced  by  the  respective .  pcppartious  aod 
the  respectiY^  affinities  of  all  the  ingredients  to«^rd  (^ac)^ 
otbetf  .     . 

10,  mgwl6re  Street,  Mmnhy  S,  1800* 

On  the  Gold  Mines  in  the  Department  of  the  fshe.    By 
HEktCAKT  »E  TtaufcY,  Mine  Engineer, 


.  /CMclud^ /r9m  p.  %37.J 

JI^T  is  ^flicult  to  meet  with  a  vein  so  regular  and  well  .dof  DcterlpttoDtr 
fined  as  Wt  of  Gardette.     In  fact  it  showf  itself  both  op  tbe  vein. 
ih»  sulfide  and  within  the  earth  for  a  iiniforai  )^gth  of  4AQ 
met. ;  and  throughout  the  whole  of  this  extent  it  retaiof 
«5PW;t)y  tkfi.  a»m^  direction  of  SSE  and  N  N  Wj  without  ,^^^. 

^Qg  broken  of  or  tume4  aside  by  any  ii|ilu^  9X  vein  ap^ 
P«?iMring  i|t  the  sufface. 

Xhe  inclination  to  the  depth  of  78  met.  [85  yds]|o  whic}i 
the  last  sh^  is  driven,  is  pretty  r^ular  thonghp^it  its  wholje 
height,  being  an  angle  of  80*.    It  has  experience^  9Aly  ^^P 
flight  pariations;  the  first,  near  the  surface,  is  a  sl^gfit  break      .^  ..  ^  .^ 
of  15  or  20,  .or  at  most  35  cent.  [6, 8,  or  10  inches]  with  the  v 

san^i  direction  and  inclination  as  the  vein.    The  i^econd  h||s  ^'^'*^' 

been  foi^nd  at  62  met,  [68  yds.]  deep;  and  is  occasioned  hy 
%  small  veiii  composed  of  lead*  copper,  and  ^Iphnret  of 
9inc,  which  h^  turned  the  principal  vein  toward  the  W  N  W 
i|bout  3  met*  [near  10  feet]  in  that  part  of  the  vein  wfiich 
serves  as  its  foof.  Below  this  the  slope  has  become  mo^e 
rapid,  though  its  direction  remains  the  same.  *  i«  m  »  .-n 

In  all  the  workings  the  vdn  of  la  Gardette  \\%s  been  found  GtayM^   . 
to  consist  pf  compact  quartz,  which  is crystallizaed  vber^vjer  ^-  ^ 

the  ailex  d^  not  fill  up  the  whole  cavity.    This  quartz  tf- 
fords  very  various  groupes,  which  are  very  limpid  when  di- 
vested of  tli^  oxide  of  iron  that  covers  them.    The  quartz     ,    ^^  ..^  ^ 
couatitut^  th^  Mk  of  the  vein,  but  v«rioa«  diffiMr«Pt:meti|l^    n  .   %  ^r. 

lie 


•nr 


4|giy  SOW  anri*  If  MAaou 

Jitf  WthM^tlm  ^n  WttM  IBltt  jMCll  HI  ffllplMMl  nf  Uri| 

phoiplnfted kid,  axaoMtql  laid,  asTthy  aide  of  k^vi! 

led  cop|Mr,'gniai  carboiuite  o^  copper,  i 
dP  iron,  oside  of  iron,  mcqIw  oxide  of  1 
liiun,  fce«    ThoM  sol 

tbfoe,  fbar,  or  even  fito  togetker.    Fieiiocntlj  th^  1 
fpHi  mod  tonetimee  thn  nciol  ieoppofcnt  ia  Ihei 
fiMtarte        T^^  S^^  ^  diaiemioated. ia  tbo  qmutm   of 
jgffitOw-     It  it  naitre  aod  pare,  or  miked,  or  oUojcd  vidi^ 

Stoepom.  "^^Wfi^  l^  <«««  fW*»»t  -ttjiwe  !»  *— 
ftnns.  In  octfwdroi  efyeto!t»  ^dlyring  onp  to  j 
It  is  frequeoUy  diftcalt  to  oscertoia  their  figare.  S.  b  flvsi; 
SSeocions.or  deiidnticol,l 
ispp<^r  to.coottst  of'  liftde  octeedni  hnpUoUd  1 
!  ^.  'Copilisry  slender  fikment^  between  the  quoits  11  jylJi 
!|.  Lsminfsr,  tometioies  in  i^fll,  at  pti»^  ih  twisted  koiiBf^ 
the  ioclhce  oTwhidi'  is  'oeeasionol^  ictkiilotpd^  Iwt  mm 
Hfcqiitedy  tile  sbjhgrecO. 

'   Of  {he  op^reotty  oL^ve  gold  wised  m|li  oOi^  pcl^f 
tdiere  ore  three  tarieties.    1.  Rsmified  or  catpillory  in  crp 
tola  of  sulphoret  of  lead.     On  breaking  these  we  perceivf 
'rsmifications  sod  filaments  of  gold  of  m  brilliant  yelWw  cs- 
lomr.    8.  Granularinsulpburet  of  lead.    3.  NatiTegoUip 
'snlphvret  of  irinc 
CM  allowed        The  natnre  gold  allojred  with  other  metds,  and  eooeeslei 
T^^^  "••  by  them,  may  be  distinguished  into  eight  Tarictiies.   1.  Isjs 
mixture  of  lead,  cojpper,  and  sulphuret  of  nnc    8.  la  the 
^  argentiferous  gray  copper  ore  wiUi  green  carbonate  of  cap- 
per.    3.  In  salphuret  of  iron.     4.  In  the  aolphoicCs  of 
zinc,  lead,  and  copper,  covered  with  arseniate  of  copper.  5. 
'With  tellurinm  in  needles.    6.  In  oxide  of  hoo.     ?•  h 
phosphate  of  lead.    8.  In  oxided  manganese. 
e^^gai^  «f         The  native  gold  is  fonnd  Ukewiae  in  five  diftrent  eatdiy 
thcaaiHa       gangnes.     1.  In  limpid  hyaline  quarts,  or  rock  cryslaL  t. 
^^  In  smoky  hyaline  quarts.    3.  In  black  h3ralioe  quaris;    4> 

In  hyaline  qnartc  with  sulphate  of  barjftes.    5»  ^In  hyriiBe 
quartz  and  carbonate  of  lime  or  calcareous  spar. 
JNoiotii  ef         The  workings  of  the  gold  vein  of  ia  •Gordetle  have  sl^ 
the  gold  mine,  folded  three  different  productions.    I.  The  gold  wUch  ksi 

hen 
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heftn  cast  into  ingots,  and  sent  to  Pons,  to  tbo  oonnt  of 
Provence,  in  1786.  ?.  The  gold  ore,  which,  not  being  sofll- 
ciently  rich  for  the  furnace,  and  afibrding  instructive  sped* 
mens  for  the  mineralogist,  was  set  aside  at  the  suggestion  of 
Mr.  Sekneifaer,  to  be  sold  according  to  its  intrinsic  Talue  to 
(Curious  fnd  seijnitific  coHecton',  as  is  customary  iu  the  mines 
of  Saxonjr  ^nd  Austria.  9.  The  rock  crystals  which  havtf 
been  poUected  in  the  cavities  of  the  quarts. 

The  processes  followed  in  the  eztractton  of  the  gold  are  Method  of  es« 
simple,  and  easy  to  conceive.  The  native  gold  requires  only  ^^i^^ 
to  be  separated  from  its  gangue  and  united  together. 
For  this  purpose  it  is  pounded ;  washed,  to  carry  off  the 
gangue  reduced  to  fine  powder ;  and  triturated  with  ten  or 
tl|p«lve  times  its  weight  pf  mercury  in  a  mortar  filled  with 
water.  This  water  being  decimted  off  carries  with  it  every 
tbiog  earthy.  The  amalgama  being  separated  from  the 
earth,  and  perfectly  brilliant,  it  is  pressed  in  leather  bags,  to 
strain  out  the  superfluous  mercury  from  what  is  requisite  to  • 

dissolve  the  gold.  The  solid  amalgama  left  behind  is  dis- 
tiUed  in  retorts,  which  are  brought  to  a  strong  red  heat,  to 
jObftain  the  mercury  separate ;  and  the  gold,  which  remains 
behind,  is  melted  and  cast  in  bars  or  ingots. 

The  gold  combined  or  disseminated  in  the  ores  of  silver,  , 

cppper,  lead,  &c.,  is  extracted  by  eliquation,  cupellation, 
and  parting.  The  lead  that  runs  during  the  Hiquatioo  of 
the  argentiferous  and  auriferous  copper  carries  with  it  the 
•liver  and  the  gold.  This  mixture  is^  cupelled  to  scorify^he 
^ead.  The  gold  and  silver  that  remain  are  separated  from 
/Eipich  other  by  parting  with  nitric  acid. 

It  has  been  proposed,  to  treat  the  auriferous  pyrites  by 
smnalgamation,  the  success  of  which,  as  already  confirmed 
in  Germany  and  Peru,  prove«,  that  the  gold  in  them'ls 
simply  dissemmated,  and  not  combined. 

The  working  of  the  gold  mine  of  la  Gardette  has  been  Kot  wroviM 
iuspended  ever  since  the  year  1788,  yet  it  ought  not  to  be  '"'^  ^^^ 
given  up.  It  4s  at  present  under  the  superintendance  of 
the  mayor  of  Villard7Eymont.  The  distance,  difBcuky  of 
access,  complete  ruin  of  the  miner's  house,  falling  in  of  the 
earth,  and  general  decay  of  the  mine,  has  occarioned  it  to 
ba  neglected  by  the  local  authorities;  and  the  inhabitants 

of 


fit  9ffU»;.lftliW  IH^'mAllMM 

d«9ecti^,  a^diinng  t)»e.dmd  time jtf  the  ymr  thf y  icaidi ftf 
gfM  tt  tMr  ovtt  expfMeB.utdAt^.fircqMDtly  avocaiifiil 

^  anii.    TbefimtMcifnimOM^MFUi^ 

knew  how  to  wt^i  90  f*»  tP  «»<rio^4fafi  gfUt,  oC.wM^  ^ 
•x  -:  '  nad*  iingi»  biMtlata,  mid  bflt»».  BaMMiiMP*  ttftc^hppf 
'  givoa tbd Ju«tiNy of ^ivrnwd  limMf. witk  annlMiviMiill 
ia  Ac  Memoin  of  Ibt  Aoidmvy  .«f  Smmc9»  te. J77[8r«gii 
thst  the  gold  ooUkctad  in  the  B^nclt  M mmt^Sm^^ 
tftiMBg.oDt  ttiih of  iii  woighi  of  oqppm  u4  hIw^ 

I  sboll  nov  |Moc«i?d  tt  tte  miiw  c|  gold  4l)l<iQfiM  FiA^lb . 
CMmt  metala^by  .whidi  kn  prc^fo^.  m  ogiH^lfM^     .    . 

I.  QoU  fi  (ti  imlphuni  qfbmf  ^P^minmt* 
JMJte  ral-        Pontrooi  is  li  povt  of  die  ohoia  of  giiniitk  sooidHMk 

jfuitio  Ofikoa^    This  mn  te  nemr  th'o  ^j^maitm  it  it  ail*  * 
than  two  hours  Joutifiey  fi^om  the  villages  obovomenliooA 
and  in  a  country  co  cold,  that  it  ia  iohabitable  ooly  bar 
'intonths  of  the  year  at  most     The  ore  of  Pontrant  yieldita  , 
•the  essay  56  per  ceat  of  lead^  and'ihia  lead  lomaiw 
12d-206  gr.  of  silver,  aod  1  '449  of  gold,  in  ^0000, 

aaoklier :         "  Mollard  is  a  Tillage  of  the  commune  of  Allmnoiity  litoilB 
on  tl>e  right  hauk  of  the  river  Oll^   The  mine  was  opeoed 

."by  Mr.  Schreiber  in  1785  for  the  siAetttng  works  of  Alllb* 

'  ■  ■  ■    f  J  • 

mpnt. 

Tills  ore  yields  60  per  cent  of  leacf :  and  50o66  gr.  of  4!^ 

.    len^  contain  6l')p^  pf  pilver,  a^d  1*379  of^old. 

.5.  Gold  in  the  suTphuret  of  antimony  oJ^Aitrit  in  Oimsi£ 

In  Miphoretof ,    Tfbe  prp  i;i  a  mixture  9f  lead,  m^  f^^^WJ^t  fuotirnqp^y^ji^ 
iQtimonjr  s     «  ^tr^  and  gold,  united  and  intiiBately,mtaodU;  It  is  fte^ycoK^ 
>  CiAoBvcd  hif  gpeea  carbonate  of  oop|MR»- 

It  yields  5D  per  peat^ofanUfliooy :  and  IDQQO  gr..o((iN 

antimoBj 


< 


Q^mony  «ve  0^4  tp  contfan  9^0  pf  Mirer,  and  4'|}9  of 
Qld. 

•this  mine  if  in  the  narrow  pUMage  of  la  Cocbette,  whirfi  la  c»pp«pf- 
Vina  a  coinmunicati6n  between  Vaujani  in  Oisana  msd  ^^* 
^int  Sprlin  in  Maurienne,  TheKeignt  of  the  minet  and 
€  diffi^illty  of  access,  wiU  n^yer  allow  it  to  be  workednritV 
Ivantage,  It  appears*  that  it  was  attempted  formertyj^ 
•d  a  traditipn  of  th^  fact  is  presenred ;  but,  as  is  too  com^ 
tcmly  the  pase,  the  narrfitiyf;  b^s  a  great  i^eA  of  thf  mar* 
dlons  mixed  with  it. 

The  ore  of  la  Cochette  yields  36  purts  pf  re6ned  coppfr* 
1^  •00230  9f  gold,  from  lOP  of  black  popper, 

$•  Gold  of  Theys  in  a  pyr%tom$  copper ^ 

This  mine  is  in  la  Combe-derMerlei  below  the  lake  pf  aoothet ; 
i^be-Oenty  on  the  western  slope  of  the  mountain  of  Tbeys,  .  . 

3pw  some  mines  of  iron  spar,  and  in  a  forest  of  pines.  Tt 
nudists  fif  npdulfs  pf  auriferous  copper  pyrites  disseminated 
ff^larly  in  ft  vein  of  iron  spar. 

*riie  Off  h«s  never  been  accurately  analysed.  Yves  tBx^ 
ia^al  du  Serre»  in  a  remonstrance  to  the  Duke  of  Orleans 
Kiblished  in  l651»  says,  **  it  is  so'pure  and  plean»  that  four 
larta  yield  thr^e  pf  the  finest  gqld,  and  it  is  as  plentiful  as 

(tSfibW 

&  G^  of  AUeyird  man  Qfg^iUj/iroutgrii^  copper  ore. 

This  ore  is  frequently  in  a  state  of  decompositiQak*  and  ia  argMttfei^ 
ilMved  by  green  and  blue  carbonate  of  coppor.    It  it  <^  ^  «r 
JMnd  IB  nodulain  a  vein  of  iron  spar»  at  Buissoo  Dear  Al^^ 
rrard. 

X  liundred  parts  of  the  ore  furnish  €0  of  black  oain^» 
jiUk  yield  98  pf  refined  copper,  iof  silrer,  and  -OOSIM  oC 

VImiw  is  reason  to  auppose,  that  this  is  tlip  mine  of  whidi 
Sdlat  speaks  in  his  Etat  da  mi$ies  du  Rayaume,  when  he 
pvfs,  that  Mr.  de  BafaT,  proprietor  of  the  iron  mines  of 
ADevard,  bad  fouad  a  fine  gold  miiie  iik  that  district. 
'.•'■■'  7.  GoM 


IX 

A  skoff  Account  qf  Ntctarines 
dmctd  wa  the  same  Branch.    . 

KcctatnHnand  X  HOUGH  it  has  long  been 

•n  the  same     If  Q^e  treCt  bat  upon  one  and  th< 

brandu  tie  fact  r^rded  by  any  author 

wyth  two  ^nstfuicea,  I  preBuiiie  to 

anomaly  to  the  florticultural  S4 

|t  ba^  suggested  fire  right  or  wroi 

by  mpre  ^ble  pKysiologist^ 

Earliest  notice     The  6rst  instance,  of  wliicb 

ox  tbi^  been  handed  down,  will  be  foi 

Peter  CoUin^qn  Eyq*.  to  JLinne, 

meeting  of  tie  Linnean  Society. 

aeoauat  ^ ,»  anppbsed  adnltero 

^ple  UM%  standing  near  each  o 

Smooth  miui    q«ifctiee  boi€  both  aotfiacband  roi 

rough  applet,   tree,  that  produced  peaches  and 

Another  in-      "  T!»  wcond  inatMce  bocnrred 

••««io*  A«..«.a     ■4.U.OW   aW«>   „>m,',Z,im',  mm  »^t*'U^l 


^d 


IIXKt  AND  PEAeHSttOK^XIIII  SA>tS-  BRAJIC:i(.  fgj; 

e  Dr.  RichtnUiMy  and  ummy  other  borticiiltnrfeits 
tensive  county.         ..-♦.:  ..   ^.  .   ^  •„'    " 

rd  instabce  it  Gommemonitod'.by  a  p^tiD9.j»f^tbfi  ^-     ,  ^' 
Ehret,  now  in  the  posscisioaof  Me8Mi«  bee  aa^        '^ 
being  aocompanied'.with.AdiMactio&  ofitbe  two 
ch  'are  tlia  atberge  jaime^\  iometimei.  chIUnI  Ibo 
ich,  it  ievery  8attsfactonf../.i.    .^  '^  . 

irth  tnstiAioe  was  notfeed  more  lately  in  tWfpudeo  4th. 
I  €rilpiti,  Esq.,  East  Skeem  of  this  likewise  a  paint- 
ithoutiiissectjonsy  lias  been  made  by  Mr.  Uookert 
from  it  ascertain  the  variety. 

b  instance  was  discovered  early  in  June  last,  on  5th. 
f  Siv  John  Arundel  at  Huntmgdoni  paving. never 
[  went  there  immediately,  and  after  detaching  the 
-efuUy  fionl  the  walU  boon  satisfied  myself  that  no 
een  inserted;,  there  was  however  only  a  single  fi<c- 
n  tlie  tree>  which  the  gardener  said  was  the  ieU^ 
and  a  pretty  accurate  sketch  of  the  branch  is  an*  ;'^^ 

th.  instance  was  in  Mr.  Wilmot's  garden  at  hk*  f|h.     '  ^  "^ 
ich  I  also  saw  in  August  last,  and  learnt  that  his  f  ^^  unuallv 
ih  is  the  royal  Georgff  seldom  fails  to  produce  produciug 

both  smooth  and  downy  coats,  or  in  fact  peaches 
ines:  two  only  of  the  latter  then  remained,  and 
much  damaged  by  snails. 

r  to  recite  any  9thers,  these  being  more  than  suflS-  instance  of  ths 
stabliiih  the  truth;  but  my  inquiries  fortunately  twofruiu 
1  with  the  singular  example  now  before  you,  of^*^' 
s  joined  in  one.     I  have  to  thank  Dr.  Batty  for 
lidentally  observed  it  among  a  number  of  peaches, 
a  by  James  Wyatt,  Esq.,  from  the  neighbour.'* 
&ttiit/o»,   during    our  vacation;   and  as  it  was 
ginning  to  decay,  this  only  method  of  preserving 

inspection  was  not  neglected. 

branch,  the  hearing  wood  of  which  is  about  a  foot  in  length, 
)  peaches,  eij^bt  inches  distant  from  each  other,  ind  between 
rtarine.  I  djd  ;iot  think  it  necessary,  to  have  it  fecngraved* 
ikewise  given  of  the  fruit  next  meotiooed,  t>f(t  part  smooth, 
wrny. 

Most 


Ldonging  to  another;  but  thoM 
•uccecding  generatioiu  The  gi 
Hybrids  aud  Generatio  Amhigt 
dimicetf  first  promulgated  a  doctr 
that  varieties,  speciet*  and  even 
m  thia  maoDer;  and  without  the 
no  gardener  can  hope  to  be  tUcc 
tables,  free  from  the  faults,  of  en 

Lioaent'^  tho-  **  ^«*w-    "^^  P»**"  ^'^  Linnets 

01^  of  the  pre*  getAle  witt  resemble  its  fiither,  ei 

Jf^^^"*^  came,  in  stem  and  leaves ;  but  its  i 

Wfe'if^ma  is  situate.  In  flowers 

Mnewhat  less  restricted  has  bei 

^  perimeiits,  should  never  be  forgo! 

bexual  intercourse,  everjfonewli 

tnehn  is  wel)  cdnviDced,«nd  as  fi 

of  these  or  other  fruits  is  coocen 

in  addition  to  modeim  practice, 

MIoijiMV  be  all  vegetables  might  p^bably^l 

V^''^^^       to  nnother ;  in  early  fonrcing,  it  v 

and  shonld  be  kept  in  papers.as 

ing  iliilt  the  sHgma  is  moistened 

ikitidfu    Tb  those  oountries,  wh 

Ibod  of  the  inhabitants,  II  fiimii 

consequence  of  neglecting  this 

trees  do  not  flower  every  year,  a 


tse  o^  itfdN  TOR  vvfLibrvki.  fj^^y 

lllimc**  miwf?rj%  Tht  (Common  Hngy  of  wbicli  our  bwoms 
HHe  made,  varies  id  th^  same  wqj  ;  aad  the  teutrium  ^eUr* 
■iijpiijfthifH  takes  its  tifltaie  from  this  very  circuinstaDce.  t 
bo^clude  therefol'e,  thuf  all  these  variations  proceed  froift  tuiwiun-^**** 
laws  in  i^egetatiofl,  of  whibh  we  are  y^  ignorant,  but  which  ^nowQ  to  ua. 
We  icaibediately  connected  with  the  traududatiou  of  the  sap 
tiiV6ugh  the  cuticle,  ai^d  it  ia  possibVe,  that  this  may  even 
«tftc(  the  flavour  of  tWo  fhiits  upon  tlie  same  br^ch* 


X. 

Om.  ih€  SititiihUim  qf  Iron  fir  Mahogany  and  other  expei^ 
:  Mice  kmds  of  Ifoofl  in  Articles  of  Furniture^  ami  for  other 
^  PurpoHs.    By-  Mr*  B.Cook. 


Af! 


To  Mr.  NICHOLSON. 

sm. 


iH  ybti  bave  (liivo«r«ii  •W^  with  ins^rtin^ia  your  ralli* 
Afafe  Xdnttial  my  former  imperfect  coollmlidications,  I  have 
bkeii  libe  Hbertyy  to  l^y  before  you  my  idta  on  another  sub* 
jedt;  4ad  I  leave  it  to  yoa  to  judge,  whetfitr  tlie  idea  ii 
vorth  aommiinicating  to  the  world. 

.'  We  iiiport   at  a  ^^reat  expense  mahogany  and  other  Mahogany  and 
NBtly  w«odB  for  the  manufcctiiring  erf  the  very  beautiful  fur-  ^^nc/att*™* 
niture  in  use  among  the  higher   and  middlihg   ranks  cf  ({r<?>t  eip«DUb 
lociety.'    Thb  ^reat  advance  of  this  article  is  felt  by  every 
stiey  who  finds  it  ntcessury  to  purchase  things  made  of  ma« 
kogany*     If  it  were  possible  to  find  a  substitute  for  a  por*  s 

don  of  this  article,  were  it  only  the  half,  or  even  a  fodtth 
|Mirt'  of  it,  it  would  certainly  reduce  the  price  of  that  part» 
vhich  necessity  forces  ns  to  une,  in  a  given  ratio.  People  of 
ibe  highest  order  of  fashion  will  ne\ier  stibmit  to  use  a  sub- 
HHiite,  unless  tliis  substitute  is  equal  in  beauty  to  that,  the 
slaGe  af  which  it  supplies.  But  if  it  were  possible  to  find  aa 
Utide  «quai  in  beautT*  nipre  durable,  and  as  cbeap^  we 
limttid  be  Inclined  to  think  it  would  be  adopted  in  every 
jaae,  where  it  was  found  convenieDt;  especially  if  this' sub- 
Aitnte  were  .a  native  of  bur  own  ^xmntry. 

Now 


SS8 


irti  4^r  tmov  lai  rvmstmi 


Tiihe^l'        Hov  GfttI  Bfilam  pmi«<ci 


t^m^aertt 


itna  tt  ttie  1 


L«ihftit«t»:iri 
Uiecnd; 


tbiiig  rUc  tmu  be  dMcofifvdt  vKteh  viU 
fiict,  if  tlib  conavniiaiMii  pfn  birth  m  «aj  id««  i 
•tlirr  penoQ,  ae  thai  tbe  end  can  be  •eaMBpTiilicd ;  tb>»  j 
1  bfl^e  in  fie«,     I  tbiokt  mtt  ibit  at  6fa«s  like  ibe 


W«ilio«Uc 


Pl«ffBC«aiP 


Aamltior 
miiebelcftnce 


litni,  wbes  all  the  ftmtioM  of  tbe  vorld  bf  tnnxf  ue  our  i 
rsijet,  it  b  the  doty  of  ercrrjr  Eo^^Uftliai&Q^  td  cttdearoor  | 
AcowtT^  iT\x  be  poMible*  aoioiig  <Hlneive^  reMvreM  to  i 
tiaff  our  vrnntft.    Mliy  abovikf  we«  if  il  be  poMbk  to  j 
it,  be  depetidmxit  on  our  tkilios  f  We  oogbt  to  tak 
briaf  imo  tbe  gmteH  degfeo^yKfnbMsa  ereij  i 
o«B  eootttff  proda^^si*    Bjr  m  doiogt  tve  a^e  gaioiag^  i 
ml  wealdi«  tbaji  bj  the  fluctuation  and  feilirdf  of 
meree*     Mabogany  in  the  last  ux  or  ievea  }e«ir»  ha»  omi' 
doobled  in  pricet  aod  tktu  is  ttilt  mcrea^'ing:  and  wheo*i 
b  the  case,  erefy  loOii  of  the  middle  da9»  is  imitattof  t| 
luxury  of  the  higher  orders ;  not  ou\j  imitating  tbe^  lo  the 
extrara^nce  and  ejipen^ire  mode  of  1inng«  hot  in  his  fiir 
tiire,  aJiooft  eiery  article  of  whieH  in  bU  booae  mi«t 
loabognny;  thi«  im^reo^e*  the  demand  to  a  |^;f€ot  de 
and  in  proportion  alio  the  price:  ito  thai  a  lapge  poftiof^i 
tbf  nrealth  of  this  coontry  f^oes  in  porchaA^  in  a  1 
mnrket  thif  eie pensive  article  of  Inxory,     If  ft  were  a  m^t 
vf  Our  own  foiK  the  evil   would  not  be  »o  pcreat;  for  at 
t:refitji  tl^e  money  would  remain  in  the  cotmtrr,  Otid  io  I 
would  1jd(J  ill*  way  again  into  circulation* 

The  substitute  I  mtao  to  propoae  is  iron,     tn 
for  instimce^  the  pn^tj  or  pillars,  as  well  at  the  (rmam  i 
tni<ht  be  cast  hollow,  beantiftiUy  wreathed  up  thm 
with  flowers*  festoons,  or  elosters  of  frnit,  or  ereboaaedi 
numherlenA  fanciful  ornaments*  which  liie  wcirkman 
touch  up  with  hit  graver  and  dii<»t»el,  to  clear  the  folta^^J 
ffooi  the  sand,  and  to  make  the  flower^  %hnrp  and  nratl 
fore  they  ^oto  thefininher.     The  painter  r  '    '  r    rl<>4r  1 
to  an  to  have  a  more  eU'^»nt  and  more  har  jtfMRan 

than  it  ia  poii^ible  to  give  to  carved  wood :  and  bmdea  1 
might  be  cast  m>  ti^rht,  and  in  such  chaste  symetry.  i 
not  be  accoaip1t<%hed  in  wood*     Tbia  would  give  empk 
meat  to  m«iy  of  our  manufacturer!,  a^  every  Japooovr^ 

coold 


USB  OP  XROSr  FOR  FORNITU&E.  SS9^ 

conld  employ  his  hands  in  paintins^  and  polishing  them; 

there  would  be  ample  scope  for  ingenuity  in  the  cornices, 

and  in  the  ornamenting  and  finishing  them ;  and  I  think 

tht>y  might  be  sold  at  a  considerably  less  price,  than  the  Kot  expea- 

carved  maliogany  ones  are  now  made  at.  "^^c* 

Also  chests  of  drawers,  bookcases,  and  bureaus,  might  all  For  chests  of 
\ie  made  in  sheet  iron.  The  frames  and  mouldings  might  i,™Jk^e*'.' 
hie  rolled  in  rollers  with  grooves',  with  all  kinds  of 'patterns 
indented*  or  engraved  in  the  rollern,  such  as  foliage,  plain^ 
fluted,  or  beaded  stripes,  or  any  ornamental  work.  The 
mouldings  would  thus  be  made  mj>idly  in  the  extreme. 
The  pahnels  might  be  cut  out"  to  fit  the  article,  the  funcy-  of 
the  workman  had  made,  in  sheet  iron.  The  mouldings, 
fmoiing,  and  punnels,  might  then  be  beautifully  japanned, 
puinted,  and  polished,  either  to  imitate  mahogany  ;  or  with 
red,  black,  or  any  kind  of  coloured  grounds;  the  panneU 
painted  with  landscapes,  flowers,  fruits,  animals,  or  any  de* 
vice  fancy  might  dictate;  the  mouldings  might  be  made  in 
all  kinds  of  Gothic  or  other  shapes  and  forms,  and  the  paii- 
tvels  fitted  to  them,  and  the  whole  piece  of  furniture  screwed 
tt>gether  when  completely  finished.  The  drawers  might  be 
made  with  hi^ht  iron  framing ;  fill^  up  with  wire  work,  which 
Would  mak^  them  very  light;  and  afterward  lined  with  silk» 
cnoth,  paper,  or  any  substance  most  coAfenient.  This 
Would  diminish  the  consumption  of  the  cheaper  wood,  tfs6d 
for  the  drawers,  &c* 

I  do  not  think  a  piece  of  furniture  finished  in  this  man-  Such  fumUure 
rier  would  be  any  heavier  tlian  one  made  with  wood.     For  ""' ^*'*^*|? 
the  sheet  iron  for  the  pannels  need  only  be  of  sufficient - 
thickness,  to  staiid  to  its  form  without  bending,  and  the 
framing  of  proper  strength  to  hold  firmly  together.    Fumi- 
tare  made  in  this  manner  would  certai  nly  be  more  beauti-'         »»--  ♦!• 
foly  and  if  an  accident  of  fire  were  to  happen,  the  pft)*  fui,andasectt* 
perty  contained  in  it  would  be  saved.    The  article' would  "'T  »!*""* 
only  want  fVesh  japanning  and  paintihg  again^  if  the  flame'  '^* 
)iad,  destroyed  its  beauty. 

•  iJarge  i^ieces  of  furniture,  when  required  to  be  removed,  convpruent  for 
viight  easily  be  takeu  to  pieces,  as  all  parts  would  be  screw-  remof«l. 
^d' together  and  put  up  again  at  a  trifling  expense,  without 
the  least  injury :  while  at  present  a  large,  handsome,  and 

VeL.  XX1I.--AFRIL,  18Q0.  U  valuable 


^QQ  VIE  Of  ifo»  f 9,1^  iO^|iK0jyL 

valuable  piece  of  Auniitaie»  in  jremofal,  .eitlier.bjr  the  < 
leftnett  of  i^e  people  eviployed.  or  its  ^mnaiiagedble  m^ 
it  alaioft  ^e  ^to  bo^  very  111119b  tiyiired* 

O^aAm-       lod^  ^W^  is  j{rci|^.,fcppe  b^re  for  ipgeoaity  and  im- 

******  '      '     proyement;  it  would  give  mfdoy  to  vact  niunbeni  of  m 

it  would  cpoaunu^j^r  o^wnjpfodnce*,  tbat  b  iiQOi  we  riioold 
fl^  an  article  t^tfouldco^  andwetiumUia 

pui  be  iiidepemdent  of  a^y  otber'  coundy*.  for  tl^  matenal 
that  forns  a  beautiJFol  an^  useful  .omament  in  oiir  Kooaei. 

rarticuUriyfer  '  Conai'der  the  advailtase  a  acarce  and  va)«iable  libravr, 
fitted  up  with  light  iron  t^lyes  and  doorf  ^  would  have  u 
Gate  of  fire.    The  ito|i  j[MipiKl«t  at  well  at  the  doonb  woold 
■     *  alwayt  fit  tight,  aiid  nerer,  warp,  at  wood  i^oet;  and  if  en- 

veloped in  fiame^  being  abniott  if  not'quite  air  figpht,  it  woaU 
be  next  to  impetMble,  &at  the  bookt  or  v;aluabie  mann* 
tcriptt  ahbuld  be  burnt,  or  to  d^troyed.  let'ilie  fire  be  ever 
to'inted[ei  as  to  be  lotf, .  Tbeyimigtit  be  blackened,  and  in 
part  cednced  to  a  ttate  atdiott  like  that  of  the  piquri  at  Her- 
cutfiieiiinft  were  the  fir^.  to  j^tipue  a  great  length  of  ,ti«e 
vtfttiojiVjnierruptioo;  but  thejj^^  areuld  Do{Lbe  eotirdy  lost; 
apd  ^bour  an^  patjeoce  mi^t  restore  them  to  the  world. 
Those  valuable  articlei  of  antiquity,  or  indeed  all  valuable 
documents*  that  in  their  .wooden  cases  are  ever  in  danger  tf 
heinf  lost  to  the  wqrld.bf  fire»  woul^  be  secure  if  preserved 
in  iron.  Modem  pnbVf:a:tionS|  indeed,  can  always  be  re- 
stored to  thesuiferer,  at  a  price;  but  to  tava  those,  that 
...  ')  would  be  for  ever  lost  to  society,  those  that  no  mooejr  could 
purcbaie,  no  power  on  Earth  could  restore^  is  surely  an  ob- 
ject ardently  to  be  desired.. 

poors.  .  lioors  for  ballsy  doors  of  all  kinds,  with  light  iron  framen 

and  neatly,  pauoelied,.  would  be  jiather  heavier,  nor  dearer, 

I  think.  tW  those  now  iu  jxpe;  aod  if  they  ^ould  be  a  little 

'    heavier,  cu9tom  would  soon  reconcile  us  to  tbe  use  of  tbem. 

.       In  case  of  fire,  an,iron  door  might.perhaps nav^  the  ^ntenU 

'  of  a  yalgable  room ;  instead  of  ser\'iQg,  as  doors  noa^  do*  to 

conduct  the  devouring  element  to  .the  next  apartfa^U 

Drawing-rooBi  doors,  especially,  and  various  other  i 

if  expense  were  no  object:^  might  be  m^de  of  more  1 

and  delicate  workntanship„th8^  it  it  possible  to  produc 

«fOod«.   f^t  ii^tance^  all  kindt  of  CotbiQ^crolbi  mighll 


TDllde  of  iron,  light  and  elegant,  and  every  plate  or  pannel, 
tliat  fitted  them,  might  be  painted  with  any  kind  oi  d«:vice 
imagination  and  taste  might  devise*  beautiful  as  the  ancient 
painted  windows  of  cath^rals,  and  they  would  endure  §qt 
centuries. 

But  I  need  not  farther  expatiate  on  this  subject,  tf  from  Conclutfon. 
the  above  tiintSj  anyone  would  enter  upon  it  with  that  kind 
of  spirit  the  thiqg  requires,  select  ingenious  mechanics,  and 
study  to  introduce  it  with  lightness,  elegance,  and. taste; 
when  it  is  considered,  that  the  price  in  general  would  be  less 
than  mahogany*  that  it  would  be  handsomer  and  more  du« 
rable,  that  it  is  the  production  of  our  own  ntitiooy  and  that 
it  would  give  employment  to  vast  numbers  of  our  own 
countrymien ;  I  flatter  myself  with  the  idea,  th&t  in  a  great 
many  instances,  it  would  be  adopted. 

iam,  Sir, 
Birmingham^  Your  obedient  humble  seriwt^ 

Caroline  Street,  March  l6, 1809*  B.  COOK* 


On  ascertaining  Square  Num beri  mid  Btqvadratei  by  tntpec- 
iicn.    By  \V.  Saint,  Eiq. 


To  Mr.  NICHOLSON. 


SIR, 


H^ 


IVoolwicki  March  IScA,  180g. 


Laving  frequently  experifencedi  in  the  .solution  of xoascefttlnbr 
qubi^cMiB  inVoWing  a  qnadi^tic  eqnatibn,  and  more  partictt-  inf|»^ti<» 
lerly  in  such  as  relate  to  the  diophantine  «*g«bra,  a'coiiM- J'Jj^^  ^  . 
dettibte  degree  Of  inconvenience  and  trouble  from  hot  being  perfset  sqiiat« 
able  to  fisceitain  whether  a  number  be  a  perftiet  squall  or  ^******  *^? 
not,  withoiit  the  tedious  operation  of  extractmg  its  root;  uouble. 
I*  bave  thought,  that  the  following  rules  or  iM-opoaitioni, 
,  which  I  have  accompanied  with  their  demonstraitionB;  might 
proTe  useful  to  many  of  your  readers,  by  enabling  tliem,  on 
inspection,  to  ascerUin  a  great  \»rMy  gf  forms  of  wmbets, 
U  i  which 


which  can  net cr  be  iqMwes,  aad  Am  at  kait 
them  the  trouble  of  periMtpe  mwaj  vscke*  extiwlioof. 
ShDald  yo«,-8ir,  deem  tbeM*  propoeiikwM  •f*wiicient  i«- 
porUnce  to  •cospjr  a  jpletfem  j;our  aaefU  lieeelWiny,  your 
iDnertioQ  of  diem  will  oblige, 

8tf,  your  verjliiiaUe  lefiniM.- 

A^qnareoom.     'Pr^ifiotiikn  l.^A  tqnare  titiml^r  cuinot  teri^oiete  with 
mifuK  with  8,  *»^»  '» '''^ '• 

d»  7s  or  8 :  J9dMMW^r«l»0ii« — ^The  tenniiiatiiig  figure  or  c'iAf  pradnct 

arises  ftoih  fte  taiihiplid&tioti'df  tiie  terminating  "flgiirei  of 
itsfAdorsi^  netermUiitiug^  figuit! therefore  <jfi<tfciy')^^ 
number  mtttft'^ie  tittm  the  prbddct  of  Ok'O,  r X  f •  9X3f 
3X3»  4X4,  6X5,  6x0,-7K7»  8X8,  9X9;  'ftU  these 
products  it  is  evident,  can  only  end  wkk  0,- 1.  4, 9,  6,  and  S, 
and  nefirr  tbeteferewitb^  3,  %'  or  Bb    Q.  E.  IX-  •  '  ^ 

orwUhanodd     #Miff/t:  'A  square  nomfet^^bot  terttiuate  with  tar  odil 

IIpTA"'    >"'«^J!f./?pJ^     .      .._         

DeikoniirHidk,  Sitice  eveiy  square  number  ending  with 
0  roust  have  its  root  ending  with  0,  such  a  rocvt  must  be  of 
the  form  10  m,  and  the  square  number  itself  therefore  of 
the  form  IPO  at*;  wliere  it  is  evident,  that  whatever  value 
be  g'iihen*to  m,  Ihe  product  100  X  m*  must  terminate  with 
two  ciphers.  It  is  also  obvious,  that  it  cannot  eud  with 
more  than  two,  unless  m*  end- with  an  O;  which  again  can 
only  he  when  m  is  of  the  form  10  n,  or  m*  of  the  form  100  m', 
and  therefore  100  x  m'  of  the  form  10000  X  n\  which  aUL«t 
end  in  ^AAmdL  foftr  ciphers-;  aiiA  so  ou  as  lar  as  we  please. 
9.E.p,...  .  _  .->...  ;..    . 

If  it  towinata  ,    Pfg/h  3f  ,^  Jfi. a  |^uare. number. t^rmiwite  wi^i  .4,  the  kst 

jriih  4,  *h«  (aM  ^^1  ure  liut  oueiiull,  be  an  even  number. 

mv«t>«  «feai  ^^!*^S^f*m* .  '^9^  ^^»  o^quare  aumbern^Uft  hftve  it& 
•  i  •  roo^  i^ing;ia.9ft:or  8.-;  this  roptwiU  theseG^re  he  of  t))e 
.  forn\  Ipn^^f  .a»d  it4  square  of  4he  iorm  iqOai*+  40si 
+  4  ;  vhfere,  w;hatever  value  be  given  to  hi,  the  sum  or  dif-  * 
fcrenceof  the  :firit  and  second  tenftDwill  give  an  even  dam- 
btT  of  ten^  .and  an  even  number  of  tensrplors  4  must  have 
the.4astttg«re»'but<Hie«a<TetariiMlber.     •..«-... 

*   -  Prop, 


aULGS   FOR  ASCCRTlINlKa  SQUARE   NUMBERS.  2St3 

Prop,  4.     If  a  square  number  terminate  with  5  it  vfii\  If  ^«i^  *  '^« 
■.■•.',    ^^  preceding  fi- 

terminate  with  25.  gu,e  nji^t  be 

Demmistration.  For  such  a  square  number  would  have  a  2. 
its  root  ending  in  5,  that  is,  would  have  its  root  of  the  form 
10  m  +  5,  and  consequently  the  square  number  itself  would 
be  of  the  form  100  m*  -f  100  m  +  25;  where  it  is  erident, 
that,  whatever  value  be  given  to  m,  the  sum  of  the  two  first 
terms  witt  eud  with  two  ciphers,  and  therefore  that  the  whole 
sum  will  terminate  with  25.    Q.  £.  D. 

Prop.  5.     If  a  square  number  terminate  in  an  odd  num-  If  with  «o  oM 

ber,  the  last  figure  but  one  will  be  an  even  number,  but  i*  ^MiT^'e^but 

it  terminate  in  any  even  number,  except  4,  the  last  figure  one  i»iU  be 

but  one  will  be  an  odd  number.  '  ?*"•/.  k^^^V* 

.     It  will  be  odd. 

Demonstration,  By  prop.  1,  if  a  square  number  end  m  . 
an  odd  number,  it  must  be  in  1,  5,  or  9;  and  by  the  last 
prop,  when  it  ends  in  5,  the  l^t  figure  but  one  will  id  ways 
b«  2,  which  is  an  even  number ;  and  when  it  ends  in  1 ,  or 
9,  its  root  must  end  in  1  or  3,  that  is,  must  be  of  the  form 
10111+  1,  or  lOm  +  3;  and  therefore,  the  square  number 
itself  of  the  form  100m*+  20m+  1,  or  lOOm^-f  6o«i 
+  9;  where,  whatever  be  the  value  of  m,  it  is  evident,  tlmt 
the  sum  of  the  two  first  terms  in  either  expression  will  give 
an  even  number  of  tens;  and  an  even  number  of  tens  plu^ 
1  or  9  will  have  the  last  figure  but  one  an  even  number. 
Again,  if  a  square  number  eud  in  an  even  number  except 
4,  by  prop.  1  it  can  only  be  in  6,  and  its  root  must  end  in  4 
or  6 ;  that  is,  it  must  be  of  the  form  lOm  -th  4,  and  conse- 
quently the  square  number  itself  of  the  form  100  m^  +  60  m 
4-  16';  where  it  is  evident,  that,  whatever  be  the  value  of  m, 
the  sum  or  difference  of  the  two  first  terms  will  always  give  an 
even  number  of  tens,  and  an  even  number  of  tens  plus  \6 
must  have  th^  last  figure  but  one  an  odd  number.    Q«  E.  D.  .* 

Corollary.    Hence  no  square  number  can  terminate  with  A  square nnitf- 
two  equal  figures,'  except  two  fours  or  two  dphefis.  min^^e'Intfcr'* 

V^e  cor,  to  prop,  6.  iwo  bimibr  ' ,' 

Prop.  6.     A  stjiiare  number  cannot  terminate  with  more  4f  oToi,  ^ 
tbdo  three  fours.  "   snd  noi  wUh 

Demonstration,     For,  if  it  could  end  in  four  fours,  sucb  Jhroeiar*^ 
a  number  might  be  expressed  })y  a  .  10*  +  4  •  10*  +  4 .  10^ 

•    +4 


|>a|  jLCfcouiiT  or  crnnnim* 

-^.4*10 4-  4;  uidbetDf^atqqarcoiimbeiryitwiHildbetiidi 
when  divided  by  4*-  that  is  to  taj  Ma.  10^  +  10*  -f  10? 
+  10+1,  or  iU  equal  [%5a+  IQ) .  10^+  10?  +  10  +  1> 
or  (^  a  +  11) .  10?  +  10  +  1,  wfmld  be  a  ■qw^  ouiDber. 
Now  1^  b  erident,  that  (25  a  4-  H)  •  10%  w^at^er  ralqe 
]bo  givea  to  ly*  wqald  eiifl  wilh  t^o  ciphcn;  and  therefore, 
tibat  tl^e  whole  esfMresiioi^  wpuld  terpiioafte  in  fwp  oncf, 
*  w}iich  is  impossible  by  cor.  to  prop.  $•    Q.  £•  fX 

)7o  tqiisre  an      Cor*    Hence  no  square  npinber  van  \f€  contaipcjl  nndfr 

eonrijaofoqusl  ^^^  nupber  of  equal  digits. 

£g^  *  ScAoltMn.    If  this  speculation  be  extende4  to  culie  ooni* 

bers^  it  will  be  found,  that  such  numbers  may  terminate 
with  ady  of  ithe  Dine  digits,  amltWit  is  not  tberefc««  m 
ea^  to  ascertain  whether  a  nnmlier  be  a  perfect  cube  tnm 
the  nature  of  its  termiuating  figure. 

Bl^uadiftcs.  With  iregard  to  biquadrates,  or  fourth  powers,  we  msj 
observe,  t^t,  as*  tiSe«e  are  square  numbers  also,  whatev^ 
has  been  demonsti^ted  above  relating  to  square  numben, 
ezcepfiug'  prop,  l,  holds  equally  thie  for'biquadrates.  We 
'may'farihef  remark,  that  Uquadrates  termini^  in  o,  1/5, 
or  6;  and' that,  when  they  terminate  in  0  or  S»  their  roo^ 
will  terminate  with  0  or  5  also:  moreover/ that  when  tbe 
foot  terminates  in  5,  the  biqoadrate  will  terminate  in  ^25. 


XIT. 

Seme  Acammt  af  Cretinism*  By  HiNaY  Reete,  M.D.  ^ 
Norwich.  Commtmicfi/ed  6y  William  Htdb  W0LL49- 
Tow,  itf.  i).  Sec.  U.  5.* 

<}i«tlnt«n,  a  JT'EUX  PLATER,  in  one  of  his  observations,  gives  the 
^€cie4ofm<!n-  history  of  a  species  of  mental  imbecility,  which  he  saw  in 
cade^ir^^'  passing  through  the  village  of  Ji^remis  in  the  Valais.  Cw- 
Mme  par»  of  tinism,  a  word  of  uncertain  deri\'atioD,  is  the  name  em- 
^  wiuerUnd.  p\tyyed  by  the  inhabitants  of  Switzerland  to  denote  this  ^is- 
ease^  which  is  endemial  in  several  districts  of  that  c(>uatryb 

f  F^ilof.  Tnuu.  for  1808^  p.  Ill, 

It 


oHsibly  existfn!  long  in  tho5e  parts;  for  Plater 
tneiitiana  cieting  as  being  rery  common  hoth  in  th^  VgUit 
mnA  iu  <riannthia»  but  t]»e  peculiar  murks  of  these  wretched 
beings  nere  not  genemlly  known  before  he  described  them*. 
Mons,  de  SmiHsure  has  furnished  the  most  tninute  and  ar- 
curate  Hcconnt  holh  of  the  a ppeii ranees  of  the  dtftorder,  and 
of  the  circumBtances  uhich  seem  to  produce  it;  nnd  Mr. 
Coxe  and  several  tm\'ellerfl  huve  noticed  the  symptoms  of 
cretinism,  without  nddut^inj;  any  satisfactory  explanation  of 
the  caiiaes  to  which  it  may  be  ascribed*  Malaeamt  of  Ttt* 
tin  and  Profeasoi*  Ackennann  have  i;iven  a  very  accurate 
desci-iption  of  sjeveral  cretins  that  they  dissected ;  and  be- 
side ftome  detached  essays  by  ditferent  authors  a  verj*  full 
account  of  thU  matady  is  to  be  found  in  an  **  Emsoi  svr  le 
GitUrc  t't  VrtiinUmepar  M,  Foderc^'*  published  at  Paris  in 
1800. 

My  curiosity  led  me  some  time  ago  to  inquire  mof<(  par-  tTsuallf  con- 
ticuhirly  into  the  nature  and  causes  of  cretinism,  because  it  "^^ted  wjih 
i«  usually  connected  with  goitre,  or  broncliocele ;  I  was  hi- 
deed  led  to  this  inquiry*  partly  by  the  hope  of  discovering 
fiome  function  for  the  thyroid  gland,  more  satisfactory  than 
irhat  ii  commonly  alleged;  but  in  these  expectations  1  hav^ 
been  disappointed. 

In  the  summer  of  1805,  I  had  an  opportunity  of  seeing 
several  cretins  at  Marti j^ny  and  Sion,  and  other  villages  in 
the  Valai^;  and  I  was  glad  to  compare  what  had  beeu  writ- 
ten upon  tbut  subject,  with  what  my  own  obttervation  could 
suggest.  Uy  inquiries  on  the  spot,  I  intended  to  learn  objectt  of  ji?- 
what  connection  subsisted  between  weakness  of  the  iutellec-  ^^^^* 
tuul  faculties  and  the  swelling  of  the  thyroid  ^laud :  what 
were  themoml  and  physical  circumstances^  which  could  iu^ 
fluence  the  condition  of  the  inhabitants,  so  as  to  make  idiocy 
ho  prevalent;  and  what  were  the  most  efficient  modes  of  re- 
lief. The  following  results  I  beg  leave  to  lay  before  the 
Royal  Sucicty. 

Cretinism  is  found  not  only  in  the  vallies  of  the  AlpSt  CrettnUm 
teth  on  the  French  and  Italian  ffide  of  these  monntainn,  but  <^«"'">o^  *« 

tlie  mountainous  parts  ot  Ctcrmnny  and  Spam ;  and  it  was  countries 


*  r.  Plaicsi  Tnoi^Q^  Mtdko,  Caju  IIL  BitsU,  lObG. 


observed 


ob€e?Ted  in  Chinese  Tartarv'  by  Sir  George  Slaiititoti«  w  t 
^luri  of  that  en  nut  n^  much  rt^M^mbliog  HmllMerlmn^  ami  Sa» 
Arpoarjoew  of  ray  in  \%»  mlpint?  appear^uure.     The  etiUr^eiQctit  of  ll»e  tiij* 
ctcma*.  Yti\d  giiindt  cuUecl  ^aitxe.,  k  the  most  fitrikiii«7  featore  lutti* 

unsightly  aspect  of  a  cri»tin;  but  thi«  is  iK»t  a  cotistUDt  %t- 
tendaut,  HU  head  «ii^o  i»  defbrmed,  ln»  sit nt lire  dttninutiff, 
hi«  complexion  sickly,  hi»  tomiti^iLanc^  varnnt  fimi  deitliiii 
gf  meaning,  hii>  liph  atid  eyi^litb  cntur^c  aitu  prQ!niii«i]t«  lut 
^  »Hin  ^Hnktecl  aiid  peuduiou.s  h\:&  mnMihu.  Icxk^e  atid  flabby. 

The  qualities  of  hh  mind  corr^ffipood  to  the  damaged  *tite 
^        oi'  the  body  which  it  in  habits;  and  cretijii^u  prevnik  in  df 
the  intt;rm£diate  dtj^ree^,  fram  excessive  fitupidity  to  com- 
ple^ff  filthily* 
Fnurrxamin*       4^1  ji  small  viUa^e^  not  far  distant  fromlVfartlt^^  I  exi- 
•^*  l&iaed  four  cretins.     One  lad,  twelve  years  old,  cduhispewk 

a  few  wordf^;  be  was  of  a  (tc^ik  and  feeble  frf«iiae,  !iill\,  bat 
ha<l  no  goitre*  Ai^otlter  boy,  nine  yesrs  old,  w^ift  il«*af  aad 
dtJoah,  idiotic^  with  no  goitre,  the  duly  child  of  hi^^  motliCT, 
who  bail  a  larjje  E^oitre  which  (ifTect«  her  respiration  and  her 
voiee^  tbou^gh  in^Mlier  teiipect'*  ihe  i@  intelligent  and  «e1! 
form'd,  ;iiid  the  ftiUirr  prijovi^  'iooil  hCxilth  ;  thev  nr  :  rt 
ll^Wr^dT tbia^ plao&  1' iM«imiiUf  iAwhicii mil  tbe cjbi^ 
dren  were  cretins ;  the  eldest  died  a  yeftf  age^»  i^'miiiMible 
fjbfect;  .die  aecondi  «  gk(g^w^lv«  yeara  <lM,  h  detf,  and 
4mttl|^ .tod  cross. «^,4Mid'lia8,m  mmi^roiis' goitre^  wift 
}«atiBtdUg«fK!e  enovgli  itoe^mprdteml  a  few  natnrii!  %tgii; 
tlie^iffd4a«  hmy  six  yti^^^;  MsaH  and  feeUe,  alid^iUeff 
..  ^  wAmiffed.kuhfioliU^r  ^ilPfi  feeble  4fi  mind'ciid  bbdy,  iMH  etl^ 
tiff«l^dftfi<ieD«  w«HMUritaiMifiig^  diemollier  Im^  s'liiaillBi* 
flltyMiff6dj4^tlre»  but  ^tts  qqite  free  iVoii  miy  raenCal  ai^ 
tio^i ibe  ftiher  oeitbtf  <gatlrM8«or  fldHtHd,  but  of  ^  delieitt 
(MHititntiMi  ni         I  it       t*.;  .    ..  ..;.  .^4:«..«  ,.-:  ^t 

Cr«ttmfi|i  and  - .  II9b6nt/ia.Mi  iweilsaiy'  «b«nec6«n  between^  golfte  vtid  «>* 
l)ronchocele|^   tiAffio^  tK^witlbftEndio^  ^  aKef«Nini  .tfid « infeBKyiw  n^ 
eoanwted.    ^  soiling  adduced  by  Fodere.  It  is  probable,  tbe  one  iwi  him 
^limi^fj  mqtlP^^tbe  ciaiise  of  the  otber,  from  the  enlorgeaenlof 
pt  fo-T     ^  ^i^^yiicadrglftiid .  being/ Ai  feeyient  ocoaw^nge  itf  fuliiij 
: '  1t*'r''  ♦•d  ^.i«;/o5qiblj:  Mrikeaiiie  dbserver  fn».dioidefa«^ 
occasions,  this  strong  impression  may  bafe  contrerted  an  ac* 
cidentaU  tbDugh  frequent  >  occurence,  into  a  general  and 
'  ,7      j  ncfceisa^ 


ACCOUNT  OF  CRETIKfSX.  '29^ 

necessary  canee.     Cretinism  is  frequently  obicnred  'wid)oil1(  ' 
Hny  afiection  of  the  thyroiii  gland,  and  that  gland  is  ofteti 
rery  much  enlarged  without  any  affection  of  the  intellectual 
facnUieft.    There  seems  to  be  some  similarity  between  cr^  Sorrcsimilaritf 
tinism  and  rickets,  as  they  both  take  place  in  infancy,  are  ^^'^^"^^AJ^ 
both  characterized  by  feebleness  of  body,  and  sooner  or 
Ifcter  by  feebltness  of  mind,  and  they  both  affect  males  and 
ftmales  equally;  but  there  is  no  sorl  of  connection  between 
pennons  atRicted   with  brom*hocele  in  "England,  and  with  fi^ochoeele,  « 
TTckets.    For  although  it  might  be  granted,  that  there  is  ' 
some  delicacy  of  frame  in  females  about  the  period  of  piT-  , 

"biracencc  when  bronchocele  usually  occurs,  yet  neither  irre- 
gular formation  of, the  bones,  nor  weakness  of  the  intellectual 
powers,  are  common  symptoms  attending  bronchocele  ia 
Britain. 

To  what  peculiarities  then,  in  the  physical  constitution  What  are  the 
of  certuin  districts,  are  we  to  ascribe  the  production  of  thib  causes  of  cieii. 
atngular  malady?  Saus4ure*s  description  of  the  Valais  is 
exceedingly  precise  alid  accurate,  -and  the  causes  which  he 
has  alleged  appear  sufficient  to  account  foir  the  pbehomemu 
The  valltes  where  cretinism  is  most  frequent,  are  surrounded  situation, 
by  very  high  mountains ;  they  are  sheltered  from  the  cnr^ 
rents  of  air,  and  exposed  to  ttie  direct  and  still  more  to  th^ 
reflected  rays  of  the  sun.  The  effluvia  from  the  marshes 
•re  Tery  strong,  and  the  atmosphere  humid,  dose,  and  op- 
pressive. All  the  cretins  that  I  sow  were  in  adjoining 
booses,  iu  the  little  village  called  la  Batia,  situate  in  a  nar- 
row comer  of  the  valle}%  the  houses  being  built  up  nnder 
ledges  of  the  rocks,  and  all  of  them  ver}-  filthy,  very  close; 
rery  hot  and  miserable  habitations.  In  villages  situate  higher 
optlie  mountains,  no  cretins  are  to  be  seen,  and  the  mother 
of  one  of  the  children  told  me,  of  her  own  accord,  without 
my  asking  the  question,  that  her  child  was  quite  a  different 
being  whrn  he  was  up  iu  the  mountain,  as  she  called  it»  fbt- 
m  few  days. 

.Tho  prmluctioii  of  cretinism,  by  the  bad  quality  of  tb^  md  poTcrtr. 
«ir  and  tlie  food,  the  neglect  of  moral  education,  and  othe^ 
evil*  attetidant  upon  poverty,  is  supported   by   facta   id 
pointed,  tliat  the  greater  number  of  cases  in  mountainotll^ 
districts  where  snow  water  abounds,  may  safely  be  ascribed 


water  ffOBi 
melted  ic«. 


ttcalttreouf 
water. 
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HotdrhiUiig  «to  thcfe  fcnerml  causes.  The  notion  of  snow  water  being 
ftoowwttar,  |)|f  cause  of  goUre»  aud  cuzisequently  of  cretlaisoiy  lecmi 
to  have  been  derived  from  Pliny  (Lib.  II»  cap.  37,)  tnd 
copied  by  almost  erery  succeeding  writer*  because  it  ooia* 
cides  with  their  hypotheses  of  cold  and  crude  matter»i  aW 
though  directly  contradjcted  by  facts.  In  the  first  plscc^ 
persons  bom  in  places'  contiguous  to  the  glaciers,  «bt 
drink  no  other  water  than  what  flows  from  the  melting  tf 
ice  and  soow,  are  not  subject  to  this  disorder ;  and  ae- 
condty*  the  disorder  is  observed  in  places  where  snow  is  ai^ 
known. 

The  theory  of  water  impregnated  with  calcareous 
being  the  caufli>  is  equally  uufoundeii ;  because  the 
waters  of  Switzerland  excel  those  of  every  other  countiy  ia 
Europe  for  purity  and  fiavonr.  There  is  not  a  village^  or 
a  valley,  but  what  is  enlivened  by  limpid  rivulets  or  stieiBf 
gushing  from  the  rocks.  The  water  usually  drank  st  is 
Batia  and  Martigny  is  from  the  river  Dranse,  which  floos 
liom  the  glacier  of  Saint  Bernard,  and  falls  into  the 
Bhone ;  it  is  remarkably  free  from  earthy  matter,  and  vdl 
tasted.  At  Martigny  there  are  two  or  three  pumps,  tfa^ 
water  of  wliich  is  pure  and  equally  fit  for  culinary  purposa, 
but  said  to  be  unwholesome,  without  any  good  reason.  At 
Bern,  the  water  is  extremely  pure,  yet,  as  Haller  remarks, 
swellings  of  l:ie  throat  are  not  uncommon  in  both  sexMi 
although  cretinism  is  rare.  With  regard  to  the  alleged 
"***  P^?^**'  *®  causes  of  goitre,  the  general  opinion  of  its  being  endeisisl 
in  mountainous  countries  is  of  no  value,  because  the  diseast 
is  rare  in  Scotland,  and  very  common  in  the  coonty  of 
Norfolk. 

The  causes  ef  cretinism  begin  to  operate  upon  the  system 
soon  after,  perhaps  even  before  birth ;  the  want  of  energy 
in  the  parent  is  communicated  to  the  offspring;  the  chil- 
dren become  deformed  and  cachectic  very  early  in  life,  the  v 
growth  and  dcvelopement  of  the  body  is  impeded,  tbeabr 
domen  becomes  enlarged,  and  the  glands  swelled  in  vari- 
ous degree<i ;  and  the  powers  of  the  mind  remain  dormsnt, 
or  become  entirely  obliterated,  partly  from  want  of  proper 
organization,  and  partly  from  total  neglect  of  every  tbiag  T 
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It   oii^hA  be  expiated,    that  the    diMectioo  of  CMtins  Little  light  de- 

vould  throw  some  light  upon  the  series  of  phenoiqena  a»- "^"^  ^'^°**^ 

...  «  ^.    f .     .        m     lection. 

pciated  togt'th^r  ip  the  qrigia  anp  progr<es6  of  this  tiiygular 

ifTectiqn  ;  but  the  p^pU  are  so  guper;ititiou8«.  that  it  is  very 

lilficult  to   procure    bodi^  for   jBLOi^toisicfil  examiuatioo. 

however,  some  dfssectionv  baye  been  nu^}c,  and  the  •p-,|,. 

le^rance^  in  th/e  craijiuni  are  vpry  curious.     From  the  dt- n^uch  Jflfected. 

cyiption  pf  a  crettn*s  skall  by  Ackermanu,  it  appears,  that 

be  cavity  for  thf?  reception  of  tlie  pons  Varolii  and  me- 

lulla  oblongata  was  coqspletely  pbliterated,  apd  that  io 

rbtch  the  cerebjelluo^  is  lodged  so  much  diminished,  that 

:.»c^ce)y  exi:eeded  one  third  of  its  natural  capacity.   The 

vtiaro  of  the  yenqus  blood  must  have  been  considerably 

npeded  by  the  maleconformatiou  of  the  foramina.    Ap- 

eu^uices  nearly  similar  vere  obsenre4  by  Malacarni  and 

y  Fodere. 

In  the  anatomical  museum  at  Vienna,  I  saw  a  cretin-s  Defcrlpttei  of 

kolh  from  which  Professor  Prochaska  was  so  obliflnoflr  as  to  *«kttUof*cfs* 
^1         .        1  .  ,  T.  •     .  .        tm  ihiftj  y«ti» 

tfimit  me  to  have  two  drawmgs  taken.    It  is  the  craomm  old. 

f : »  cretin*  who  died  at  the  ngc  of  thirty,  yet  the  fonta* 

idle  is  npt  closed,  the  second  set  of  teeth  are  not  out  of 

b^r  sockets,  and  none  of  the  bone#  are  distinctly  and 

oqfipletely  formed.    The  head   is  very   large^   the  &ce 

Baall ;  it  is  like  the  fkull  of  an  adult  joined  to  the  face  of 

,1-bild ;  every  part  bear^  marks  of  irregularity  in  the 
r^ jjrth  and  formation  ;  and  irregular  action  must  have  been 
be^  ^Micpmitant  of  such  a  mprbid  strocture,  whether  the 
Pfi^Burances  be  considered  as  catise  or  effect. 

Xbe  four  angles  of  the  os  malfla  are  not  well  defined ;  the 
y^matic  and  maxillary  processes  of  this  bone  are  want- 
ii|^ ;  the  nai>al  processes  of  the  superypr  maxillary  bone  are 
■^ry  large,  and  exhibit  no  marks  of  union  with  the  os 
Mice ;  the  ossa  nasi  are  very  small ;  the  temporal  bone  ia 
H^orfectly  fotmed;  the  zygomatic  process  terminates  at 
^  Goronoid  process  of  the  lower  jaw ;  thp  mastoid  and 
^loid  processes  are  wanting,  and  the  pars  petrosa  remark- 
^ J  amall ;  the  sqi^mous  portion  not  distinctly  marked ; 
Wft  pa  occipitis  unusually  large,  and  numerous  additional 
^esy  osaa  triquetra,  along  the  whole  course  of  the  lamb- 
>ad  future.    The  other  deviations  of  the  natural  structure 

cor- 


i;fe(miftm  mar      i  ne  most  oecisfve  argument  in  prcMi  c 

bcprcTeated.   ^^^  cretinwin  may  Ke  prevented   by-n 

from  the  confined  and  dUrty  places  wher 

IMniof^  and  educating  them  in  the  big 

BMUintains.    Within  these  last  teo  year 

cretins  has  ditnioished,  the  condition  of  tl 

society  is  somewhat  bettered »  and  more 

towards  that  diseased  constitatiob  which  i 

of  mental  imbecility.     I  did  not  ted  th 

.  .    tisrai  took  any  pride  in  having  any  of  tlM 

•oriJIrjsAeii^iMX)  an  some  authors  assert; 

itht  parents  were  my  iaodi  aahamtti  e 

hihiit  any  ercfhi^  beloojjfed  to  their  families 

-  repeated  attcttfpts,  only  by  declaring  mjn 

sictan,  that  rconUff  get  access  into  dieirlj 

any -of  those  wretch^  beings  in  the  hii 

•IWrht  sponge  ii  Imowh  as  a  reibecty'  fiHr  i 

lile  people  wher^  it  is  inost  prevalent';  bn 

minislered^  be^ose' the'diseiuf^  is ' sio  coin 

not  attract  ri^Cei' nor  aH&ct  in  geb^Vartl 

tidni  of  lif& '  AWd  os  to  cretidism,  this  » 

io^ohiMbelotiging'tj^indjjg^nce  and  pore 

place  whiere  I  saw  dfetins,  many  well  lo 

\i!itfi  sexes  resid^,  mH  these  were^^witho 


Conftncd  to 
Ikepuor. 


COal^OSIttOIV  OF  BARTTCC  SirCTS.  ^| 

as  thitf  ditcAse  appeMd  in  this  country,  m' th^  middle 'of  • 
the  17th  century,  about  the  tame  time  that  Plater  mentions 
cicti JMMii.  The  origin  4ft  both  names  is  equally  obscure  ;  ' 
uid%ihce  some  of  tlie  remote  causes  are  noir  discovered', 
it  is  to  be  hoped  the  diseases  theinsiilves  will  gradually  ' 
disappear,  and  in  somi:  happier  age  be  knowa-;only  bjr- 
deseriptioD. 


XIIL  .        , 

.  .       *  'J 

On  the  Composition  of  the  Salts  of  Baryles.  Bfj  Mr.  A|ta. 

•  THUR  AlKIN. 


To  Mr.  NICHOLSON. 
SIR, 

Tr^r.j   t..  .  ■■*    ■■  •■..-'■*' 

.  4k.^]P?^f^^^^'^'¥^^.^^  ^^  exact  composition  of  t}l^  salts  Coaipoiitiaaif 
-  o^Jiai^rtes-  is  of  such  [essential  importance  to  the .  accuracy  J^*^^'^  '*''' 
of^;^q(^calanalysiS||  that  I  shall  make  no  apology  for  troi^. 
b^Ag  |}ie  rfsaderti  of  your  V4uy  respectable  Journal,  witii . 
tl^fgliowing  diitails  of  a; few  experiments  instituted  for  thifb 

The  salt  selected  by  me  as  the  basis  of  tjiese  experiments  Muriate  se- 

f  wai'jthe  muriate  of  barytes,.  on  account  of  its  ready  bolubi-  ''^*^l***  ^"'  *^** 
ii'""**"'  •#.  ^  *  ...    pcriineDta 

I  iitsr.  >n.  WM^cf»  Rod  ita. inalterability,  at  a  red  heat*     I  shall.. 

1 1^0^  thevefosre  by  describing  the  prepautions,  that  I  tool( 

U^^l^iirfi  .the  perfect  purity  of  tlie  sujbstance  on  which  I  was 

Sect.  1.  Preparation  of  pure  Muriate  of  Barytes. 

A  'quantity  of  crystallized  native  carbonate  of  barytes  Pr(H:autions  t^ 
Was  digested  in  cold  and  dilute  muriatic  acid,  till  all  cffci^  ensure  iu  pei* 
Vesc^nce  had  ceased,  a  portion  of  the  carbonate  remaining  "  ^"^* ' ' 
Undissolved ;  the  solution  was  then  liltercd  and  crystallized 
by  vapid  .evaporation.     The  salt  thus  procured  was  ignited 
ia«  f^tatina  crucible,  and  became  of  a  light  ochrey  yellow 
EfQm-  ihe  muriate  of  iron,  that  was  decom^iosed.     It  was 
bhen  dissolved  in  cold  water  and  filtered,  by  which  the  ox» 
.d4  of;  iron  was   separated,   and  the  liquor  came  throut^h 

quite 


I 


it  Wis  redi»solved  in  water,  filtered 
Dets,  and  then  ignited.  There  wo 
a  pure  white  colour,  which  dissolve 
leaving  any  residue,  and  which  1 
ofbarytei. 

Sbct.  2.   Propartum  qf  Waier  i 
'  Batytet. 

F«partl«of  A  quantity  of  the  above  miin^^ 
lAMT  Id  «•  wBtJer,  and  left  to  erystalltze  by 
«^»»>^  Tke  talt  obtained,  after  bein j  < 

leveral  day»  to  the  iir,  weighed 
fttlly  ifcnited  fdr  about  an  hoar, 
than  that  reqmiTwl  for  it«  fireion, 
grt.,  which  I  conclude  to  be  onlj 
perfectly  talublc  in  cold  water. 

In  another  expcrinicnt  100  gi 
thct  had  been  dried  by  the  he«t  ^ 
dttced  to  85-6  grs.  by  aheat  Bon* 
being  then  heated  to  a  low  red 
grs.;  it  was  then  kept  in  furion 
hour,  by  which  it  lost  lew  than  C 
Hence  the  water  of  crystallixa 
Jir^cSi^         amouuti  to  between  14-5  and  14 

c»^«i  Q.  nuiio  between  the  Murit 


C0)IP08tTI#V   OF  BAEYTIC  8AUB.  5^' 

1£C*5  grt.  of  ignited  muriate  were  dccompofed  in  tlie! 
Mme  manner,  and  afforded  146*75  grt.  of  carbonate;  or  g377  * 

percent* 

Hence  (averaging  the  results  of  the  two  experiments)  100 
pa.  of  ignited  muri^t^  afford  93*38  of  carbonate :  and  100 
grs.  of  carbonate  contain  the  suuie  quantity  of  barytes  as 
100*6  of  ignited  muriate. 

Sbct.  4.  Composition  of  Carbonate  and  Muriate  qf  Baryteu 

S3  grs.  of  carbonate,  dried  at  nearly  a  red  heat,  lost  30*5  Conpositionof 
ginit  of  oarbonic  acid  by  solution  in  muriatic  acid;  or  23*04 
per  cent.  i 

14ff*5  grs.  of  carbonate,  by  similar  treatment,  lost  31  gra» 
»f  /srbonic  acid»  or  91*3  per  cent. 

HiDce,  on  an  average,  carbonate  of  barytes  con»sts  of     the  carbcmat^ 

21*67  carbonic  acid 
78*33  barytes 

100. 

-f  gnited  muriate  of  barytes  consists  of  igif^  ami- 

73*14  barytes  **^ 

26*86  muriuflc  acid  \ , 

100. 
And  fully  cr}»slallized  muriate  contains  .  cryfulliied 

6i-47  barytes  ""^^ 

22*93  muriatic  acid 
14*6    water 


100. 


Hence  also^  100  of  carbonated  barytes  contain  the  tam^ 
quantity  of  earth  as  1 24*9  of  the  crystallized  muriate. 

Sect.  5.  Composition  of  Sulphate  of  Barytes. 

^100  grs.  of  ignited. muriate  of  barytes  were  added  by  de* 
hffeB  to  soque  yery  pinrc}  sulphuric  acid  in  a  platina  crucible^ 
Ifjiep  the  efferresceoce  had  subsided,  tlie  mixture  was 
^mfly  ^t^,  and  the  excess  of  acid  was  saturated  by  car- 
bonate 


SOi 


ilCHORIJl  T£CltKICA  FOtt  ELECflVB  ITTRAtTlOKS* 

b^stte  of  tiinnioaia*  The  ^ha!e  wni»  ov4iponitei1  to  elm 
uni  tbtn  krpt  lit  a  foU  red  Heat  for  a  can^ihfmbl«  timi?  «0^ 
all  visible  fames  had  ceased*  Tbe  feulphntc  i>f  hwryte*  tl^u 
produced  wetj^hed  110*75  i;t*, 

Tlieu  as    lOO  jjjr».  of  limited  rtnjriatc  cont, I..,  ,  •  .^] 
i^tes,  100  ports  ot"t»n1phaie  of  bar)  res  cMitmo 

I)fr04  baryte*      "      * 
*U\<i(i  bulpbgrk  acid 


iOO- 

C<MnpcNit;t/n        The  results  of  tUf.nUov^  expcnmeiiU  aearlir  ciirri'S|irv4id 
KUilrodu        ^*^'*  those  of  Kluproth,  according  to  whgm 


Cftrbanate  of  barytes  coueUt^  tif  l^^^H    [^ 

'-^   Sbtphffte  of  bafjrtei ^ 


1 


•  ic  «Hii, 


and   !00  |mrU  of  carbonated  buryti^  y^^ld  131  "04  of  cr>| 
btalhsed  muriaLe. 

AIlTlilUR  AIIvtN. 


•IfW  B^^ 


•^*^ 
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A  Metnaria  Tcchnica  ft^  iffuhh  Ekctini  Auracti&n$* 


I 


Sin. 


To  Mr-  N^CHOJLSON- 


T»bl«of  Jou-    £  I|„ve  inserted,  iit  the.  end  of  the  Sy  Hub  an  of  my 
ifM:tiof«s.  turt^  cm  the  Elements  of  the  IVi  -   leuce^,  ii  !*liort  t^ 

ble>  cniiiaiinng  the  results  of  1 J  -  of  double  ricctit 

ttttrut'ltoitii.     For  the  convenieuce  of  lliinetwho  may  wkU  I 
retain  these  results  in  laeir.u 
le4«nre  moments  in  express*  • 

nii^d  hf^nnjeterfi;  '1  mu&t  beg  lea<t;'to'rrfert  for  an  expti 
imtitin    of    the    principles   on    which    the    ^rr 
founded .  us  well  a^  for  a  few  purticulat  doni 
tii9tif,  to  a  piii>er  which   wili  uppear  in  thit  l^iiiic 
Tniattactions;^  and  J  ahaJl  tU  present  only  ob^crvei  1 
liae  expreiuiies  a  oolgtuH  of  the  table »  and  thnt  when 
siib«Uiucii»«  whicU  btatid  Ifi  any  ooluouii  wwt  iiiftx«di 


,  ihm 


irin  iiriiigi  -.lb«iiittlv«i  in  socb  a  maoner^  that  the  bacet 
will  alwaj«  te.  wited  to  the  respective  acida  whicb  9taD4 
DearMlotiiem. 

I  amy  Sir, 
Weibeck  /Urtei,  Your  Tery  obedient  eervant, 

KMarA^  1809.  TflOMAS  YOUNG. 

CoaTBVTIO  AQUATICA ;  VlCTORri;  REQtJIEft. 

B^BAEifiie  Modo  posse  ad^bre  tallica  rosTaa  ? 
T}^  aaataai  jatu  apta  abo  revere  atiuenta ; 
Car  fi^pcreit  aaaaai ;  /laMtqqe  oPTntus  abunoe 
5|pirituf ;  ha«  atuau  ira/eret  ti6i  acerriMA  OAzas. 
.  AtT  BEOMYef.aiiiaio^ui  acerteybederepaLMM 
Cmfusj^it:  v^tpxo  refrus  moaet  apra  soDalet ! 
.4^po«rit»  jRito  tuALcen  neMor  addat  honores. 
PaitaJat  otsa  relarA»  beo !  /Itbite  condere  aiArMor. 
Sp$i€$tX'^TM^  6oHUtt  cceli  QAzii  fruituruoQ. 
,  A&lCa  haic.pax  /iat  or^i*  larii^  oamipoTent  net 
O  jvatar!  (Jt/lc&o  jiuioi  canere  armigenCiM  viml 
Dive  of^^  Adllt  eeuef  ttomAM  abjicere  omncm. 
JP»Jk$aQS  ko»  fliiiicet»  GAZaf  \mtMr  aurL 

m^ctMAM  OAsaj  fieiape  ad/ere  rurjiu  »b  alto  hue; 
nim  Mflt  lucra  pux,  JotUlsm  in  ultin a  M^odi. 

XV. 

jH^iOilrflel  qf  •  MetnrokgiculJmmsal/br  tke  Ymts  ISO? 
««|ii808»  kept  mi  MkUUihaw  mear  Kmidal,  uiJUuiiudM 
m^fD\    ByJowLH  Gouaa,  £«f. 


m 


[V{  object  io  commaaicatiBg;  the  following  table  to  the  The  oVi«ct  of 
jMinal  itf»  to  turn  the  attention  of  aaeteoro*  *>>';  comm.uni- 

CAtlOO. 

ft*  tma  fioiiita  of  their  favuurite  ecioactfy  wbi<?h  per- 
hd|ia)WTO  heeo  too  auperfidally  oxaisined.    Ose  of  thoM 
pointa  ia  the  diurnal  Yariatio|&  of  tampefatarajit  different 
•TiheJMr. 
VU^  tar.i. :MAjctl  «r  wU^  m^ve  vpWQf  wperfefst    ' 
IHRMgt^ *  aiid  the  retifon  it  obvio' ?. ;    {i*Y   xhe  s^'miiMU  ** 

lh«rtnoin«lcr,  al  Its^a  ia  ^atiAoifr^  Lruauj«c^  iljc  ^Ht^  cn«i*' 
Voi.  XXU,--Aratt,  IW^ 


5^'  MinokoU^icAL  ioimilAL  ma  iMTtt- 

ncmly  met  before  tnc  cmenrerf  um  tlW'  ■KAiittg'  Mtff 

vmtion  is  fegittered  at  too4ate  an  hour.  -  T^  bbticte  diM  ia> 

Six*!  thermo-   convenience,  I  made  use  of  the  thermometer  ioventcd  hf 

IHTiSjr'*'^    Mr,  Six ;  which,  vith  a  little  aasisUnte  from  the  obaerm, 

gives  a  correct  account  of  all  its  variatioos*  by  noluig  cadi 

day  the  two  extremes  of  its  range. 

Diurnal  vmria-      The  diomal  variation  of  teipperatnre  determined  }ff  this 

ratui^  **"*^  instrument,  is  certainly  more  correct  than  the  roetts  of  « 

common  thermometer.    As  for  the  otility  of  the  iiil|«iry,  I 

have  only  to  observe,  that  meteorology  is  stt  piesent  ia  Ui 

infancy ;  and  the  ciiltitators  of  the  scrtBte  have  lltlle  1»  lo 

but  to  collect  fkcts  fof  the  use  of  their  vUcceMlin* 

Tables  \>t  the  kind  here  recommended*  fenned  in  diffe- 
rent situations  and  latitudes,  will  perhaps  prove  neonwy, 
when  the  materials  of  a  rational  theory  have  been  oolledei 
from  long  observation.  In  the  mean  time  ve  know  for  s 
certainty,  that  the  phenomenon  in  question  airisea  firov  Ae 
sun*s  artnuat  motion  between  the  tropies  t  knt  the  inlncace 
of  this  luminary  is  disturbed  in  the  regidatitjr  b(^  its  cAit» 
by  the  ^'icissitudes  <if  the  iretther ;  for  tbo  Tttriadon  is'gnst- 
est  when  the  fttmosphei^  is  clear,  and  least  at  Ae  ssiie 
Masdn  when  the  air  is  obscured  with  cloads  and  rain.  Tbcte 
are  manifestly  causes  of  irregularity ;  but  they  have  not  fSf* 
ficient  power  to  prevent  the  necessary  conaequenccs  of  the 
sun*s  motion  in  the  ecliptic»  they  only  retard  or  accelertfe 
his  effects.  For  supposing  the  Earth  to  be  destitute  of  ao 
atmosphere,  the  sun  would  produce  two  maxima  and  Um 
minima  of  variation  at  stated  times  in  the  course  of  a  jeir* 
according  to  the  doctrine  of  radiant  heat.  The  miniBS 
would  coincide  with  the  coldest  and  hottest  days,  and  tbt 
maxima  would  happen  after  the  two  equinoKes^  p^si^V 
about  the  times  of  mean  temperature*  These  extremes  s^ 
pear  in  the  table,  but  they  are  not  periodical ;  irhich  is  ibs 
the  case  with  the  hottest  and  coldest  days,  aa  well-as  ths 
seasons  of  mean  temperature. 
Rain  collected  The  second  subject  in  meteorolog}%  to.  which  I  was  de^ 
vationsf  ^  sirous  to  attend,  was  the  comparison  of  the  rain^  coUedsd 
at  diflferent  elevations,  in  the  same  neighbonrhood.  For 
this  purpose,  I  made  use  of  two  gauges  constructed  exacilf 
alike;  one'of  them  stood  in  a  garden  in  the  bbttoai  of  t 

.--       :       vsUcf, 
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talley,  and  the  other  was  placed  on  the  top  of  aliill  ahnost 
directly  north  of  the  former,  and  91  yards  above  it;  a  right 
line  joining  the  two  stations  cannot  exceed  500  yards.  Neg- 
ligence in  one  instance,  and  an  accident  in  another*  inter- 
tnpied  the  series  of  observations  in  the  first  year,  but  the 
latter  is  complete ;  and  I  think  the  whole  goes  to  prove  the 
Results  of  the  two  gtiiiges  to  difiei*  less  in  summer,  than  they 
do  in  winten 

As  fot  tiie  table,  no  part  of  it  requires  to  he  explained.  Table  eaplsbW 
except  the  fifth  column,  nlarked  Raiio.  Tio  form  this,  the  **** 
numbers  in  the  ibrrd  column  are  multiplied  by  1000,  abd 
divided  by  the  corresponding  numbers  in  the  second;  so 
that  the  lo#er  cxreme  of  the  monthly  mean  range  is  invaiiu- 
bljrdenctted  by  1000,  and  the  higher  by  the  number,  which 
•fands  in  the  fifth  colnmn  opposite  to  any  particular  month. 


Month* 
I8O7. 

HElGH 
Least. 

TofTHl 
Great. 

ERMOM 
Mean. 

"^^•iRainin 
Ratio;  Low.  G. 

inches. 
Upp.  G. 

.January 

31-45 

40-06 

35-75 

1273 

2-799 

2-517 

February 

32-C7 

40-71 

36-69 

1246 

4-768 

1-468 

March 

30-99 

40-93 

35-61 

1351 

1/98 

0-129 

April 

37-46 

49*56 

43-51 

1323 

2-839 

1-804 

May 

44-82    58-83 

51-82 

1312 

4-5J2 

3-262 

June 

48-75 

63-128 

56-01 

1298 

2-404 

2-031 

July 

55-n 

69-U 

62-12 

1254 

5-310 

«'7l6 

August 

53-19 

66-91 

60-05 

1257 

4-219 

3-214 

September 

40-90 

54-16 

47-53 

1324 

3014 

9-340 

October 

4617 

53-70 

49-93 

—    ^ 

1163 

6-382 

5-190 

November 

31-18 

38-45 

34*81   j   1^3 

3-6J5 

2-914 

December 

30-76 

36*93 

33-84 

1200 

2-246 

1-564 

Annual 
Means. 

40-9^ 

51-055 

45-649 

1269 

Total  of  K..1... 
38*631  [29-142 

X2 

Jao/ 

'th* 
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Jan.  1808. 

33-06 

36*87 

34-31 

1085 

4-725 

2-517 

February 

31-16 

39-76 

35-46 

1275 

S-2S2 

1-4(18 

Miireh 

82-43 

42-43 

37-43 

1308 

O-lGu 

0-132 

April 

34-51 

46-71 

40-61 

1353 

2*549 

1-804 

May 

47-63 

62-33 

54-93 

1341 

3-e&2 

3^868 

JuDe 

60-98 

64-06  j  57-97 

1256 

2-376 

2-OSl 

July 

56'60 

71-52    63-56 

1286 

3-388 

2716 

August 

54*36 

66-79  j  60-57 

1228 

4-319 

3-214 

September 

48-65 

59-75  I  54-20 

1228 

3-014 

2-348 

October 

38-30 

47-93    43-11 

1251 

6-362 

5-190 

Noreinber 

37-58 

40-98 

39-28 

1090 

3-625 

2-914 

December 

33-09 

38-22 

35-65 

1155 

2-246 

1-564 

Annual 
Means. 

42-10 

51-36 

46-73 

■  036          Total. 
*          38-631  e9-Mi 

t 
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fk»  Essay  on  Elcctricut  Attraetioiu  mtd  ttipuI«mM\  iy 


r«o  inatnetic]J[VJLY  experiments  on  id a^eti^iu»  which  gire  thi^pmpflity 
tioncd?"^^      to  several  nee<11e8  in  opposite  directions  by  a  single  electri- 
cal shock,  fed  ine  to  doubt  the  exutence  of  tw*  flbids 
uhich,  accoixliKi^  to  the  theory  of  Mr*  CouMnb,  reptleiGb 
other  rn  every  section  of  a  ma^et.     From  this  doubt arPK 
Art  fhftrr  two  ^  !^'<'^>u<^*     ^  ^^^  ^^  myself,  do  efertrical  repulsions  eii$t 
elcctrlraiflMiii^  without  prtivious  attraction  ?  ih  other  words,  are  there  tw* 
«»thcr.'  electncal  flnids,  possesHiig  with  respect  to  each  oilier  the 


Joumat  d«  Pkrsiqac^  toI.  LXTII^  p.  376. 
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k 


ON  StSCXmCAL  ATTEACTIOirs  AVD  ftSPUXJIOm.  $0^ 

«e|ial«ive  power  of  .Newton  *  ?  Acoordiogly  I  took  up  the 
most  iBodern  tivfitise  on  e1octricity»  and  at  the  article  **  Of 
ItepubioM  and  Attractions,'*  I  found  six  experiments* 
which  are  adduced  to  pron'*  that  this  attraction  and  repuW 
eion  are  alternate.  I  helieve,  that  a  douhle  aiBnity  nato* 
niljr  explains  this  alternate  moTement;  and  I  am  per- 
onadedt  that  the  more  we  simplify  oar  theories,  to  account 
for  nataral  phenomena,  the  nearer  we  approach  the  truth* 

Isi  etperiment  of  Mr.  Libes,  on  attractions  and  repol-  lit  experiment 
•ions,  in  his  new  Dictionafy  of  Natural  Philosophy,  vol.  L  Mte'^mw-^' 
pw  351*  tions  and  rs- 

^  Rnb  with  the  hand  a  glass  tnbe,  so  as  to  render  it  poi^  pul^ons. 
cepttbly  electrical.  Let  fall  on  this  tabe  a  bit  of  foil, 
down,  or  any  other  light  body ;  it  will  be  attracted,  and 
•oddenly  repelled  by  the  tnbe.  If  in  this  last  state  of  re» 
pnbion  we  follow  it  with  the  tnbe,  it  will  fly  off  with  rOi* 
pidity  in  a  given  direction ;  but  if  it  meet  in  its  course  with 
another  conducting  body,  that  is  not  electrified,  it  returns 
immediately  to  the  tube,  and  afterward  suddenly  separates 
Iffom  it ;  so  that  if  it  hung  freely  suspended  by  a  silk  thread 
between  the  tube  and  the  foreign  body  just  meotiQoed^  it  -    '. 

wonid  fly  alternately  from  one  to  the  other." 

Jit  is  known,  that  metal  has  a  considerable  affinity  for  the  Accounted  for 
Electric  matter:  and  it  is  this  affinity,  that  attracto  it  to- ^*"'""®'* 
ivard  the  tube,  the  latent  electricity  of  which  is  not  merely 
excited  by  the  friction,  but  probably  some  has  been  at*  . 
tvacted  from  my  body  to  its  surface  by  the  same  cause;  it  ■    V 

btiog  draif  n  toward  it,  to  acquire  as  moch  as  it  can  of  this 
#xcit(Bd  fluid.  If,  while  it  is  in  this  state,  there  be  any 
ysibiftance  near,  that  has  likewise  an  attraction  ibr  the  same 
IhiMf  and  this  afiinity  be  sufllciently  strong  to  overcoof 
llMLgravitation  of  the  foil,  it  will  attract  it»  seize  in  iU  ton^ 
IIm  electric  fluid,  and  convey  it  to  the  ground,  which  is 
#i|0«Uy  gi^cedy  of  it.  If  the  intensity  of  the  foil  be  still 
mikkm^f  to  carry  it  anew  toward  the  tube,  these  move* 
fltfafti  will  continue  to  alternate,  till  the  attractiou  of  gff^ 
wslacion  exceeds  that  of  electricity.    If  there  be  no  coo* 
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•  O^lcs,  quest.  91 :  «r  Theory  of  tUe  HaKh  by  Mr.  I>elaJn^bod% 
roL  m.  par.  614. 

ducting 


31tf  ojt  nirnif  iL  ArntAcnovs  and  ESPtnttoirs. 

dnctin^  surface  to  attract  the  fail,  H  will  be  attracted  lif 
the  ttkoisiare  of  the  air.  The  reflections  I  shall  make  •» 
the  sulMtaoce  of  glass  to  explain  the  4th  Ezperiinent  will 
serve  to  account  for  the  down,  which  is  a  noncondactor, 
acquiring  in  this  instance  an  afinity  for  the  fluid. 

I  do  not  perceive  here  any  rrpalsion  :  for,  arcoiding  to 
the  Author  himself,  the  roetaUic  leaf  goes  to  part  with  iti 
electricity  to  the  conducting  substance.  In  tbe  electsooiev 
ter  with  pith  balls,  that  diverge  Irpm  each  other,  by  which 
the  electrical  repmlsion  is  frequently  attempted  to  be 
proved,  these  balls  separate  only  because  the  aqaeoos  va- 
pours of  tbe  air  attract  them.  This  is  the  reason  of  tbe 
movement  of  the  little  |>enilulum  of  Heuley's  e)ectroneter, 
which  I  find  to  be  one  of  the  best.  In  fine,  the  divergeooe 
of  all  electrometers,  as  it  appears  to  me,  is  produced  by 
the  attraction  of  aqueous  vapours,  or  the  action  of  soom 
conducting  substance,  which  attracts  leaves  and  small  balk 
saturated  with  electric  fluid. 


Qd  Experimgnim 

f d  expert-  u  Suspend  freelv  to  the  conductor  of  an  electrical  nis« 

chine  a  fringe  of  thread  twisted  together  so  as  to  form  t 
tuft ;  and  the  moment  you  electrify  the  apparatus,  yon 
will  w?e  all  the  threads,  that  were  united  together,  separate 
from  each  other,  and  thin  to  a  greater  distance  in  propofw 
tion  as  the  electricity  is  powerful." 

Kb  repulsion.  Here  the  air,  as  with  respect  to  the  electrometer,  attracts 
and  separates  as  far  as  possible  the  threads.  Every  natursl 
philosopher  no  doubt  will  agree,  that  the  vast  evaporstioB 
of  water,  that  takes  place  from  the  surface  of  the  globr, 
must  impregnate  the  atmo^here  more  or  less  with  aqoeoss 
vapour,  even  in  what  we  call  dry  weather,  and  that  thisioi- 
parts  to  it  a  great  affinity  or  attraction  for  the  electric  fluid. 
The  circumambient  air  around  the  electrical  mochio^ 
therefore,  is  that  which  can  most  midily  effect  its  \ 
with  this  fluid.  That  which  is  farther  oiF,  having  the  t 
tendency,  must  consequently  attract  townrd  it  as  far  as  pos- 
sible every  substance,  saturated  with  it.  Hence  it  foilovSi 
^hat,  the  more  of  the  fluid  every  thread  has  imbibed,  thtf 

won; 
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■lore  "Will  Oe  tqveoas  attraotion  act  od  it,  and  to  tba 
greater  dittaiice, 

Sd  Experimeui 

'  <<  Oh  a  plate  of  metal  five  or  six  inches  in  diameter  pot  ^  experS- 
aone  shreds  of  gold  leaf,  and  two  inches  above  them  let  a.'"*^^ 
tiaular>  plate  of  metal  be  suspended  from  the  conductor^* 
ao;at  to  be  electrified  by  it.  These  little  bits  of  gold  h:af 
wiU  be  iimnediatel J  attracted  by  the  upper  plate,  and  aAei^ 
'  vard  suddenly. repelled  to  the  lover,  so  that  these  attract 
lions  and  rtpuiwms  will  continue  as  long  as  the  conductor, 
remains  elactrifiad. 

L  i^^  To  render  this  experiment  the  more  pleasing,*'  coani 
tkitMS  our  author,  *^  we  may  substitute  for  these  bits  of 
goldleaf  little  painted  figures,  which,  alternately  attracted 
miidttpelied  by  the  upper  plate,  will  appear  to  dance  be* 
tmen  the  two.*' 

This  phenomenon,  as  the  preceding  experiments,  is  to  bo  No  icpukkm. 
OBBplaincd  by  the  double  play  of  affinities.  These  bits  of 
gold  leaf,  or  little  figures,  are  alternately  attracted  toward 
tbe  upper  plate  in  consequence  of  their  affinity  for  the  oleo- 
lids  iaid,  and  toward  the  lower,,  which  has  u  commnnict^ 
tiM  with  tbe  ground,  and  consequently  a  reciprocal  afli«\ 
mikj'  fin  the  fluid,  till  the  conductor  no  longer  containr 
*  eiMMigh-  of  the  fluid  to  overcome  their  weight.  Lastly,  tak« 
a  fine  needle  with  two  points,  that  can  move  fircely  be- 
tween the  two  plates,  it  will  raise  itself  up,  and  stand  erect, 
iM^  tbe  electricity  of  the  conductor  is  exfaaosted.    . 

;,;,;■  .      4lh  Experiment. 

•  To  the  eondoctor  attach  a  metal  rod  terminating  in  a4thexperU 
point.    Present  to  this  the  inside  of  a  glass,  holding.it  iir"^^^* 
1M&^  binda;  then  'place  on  a  table  some  balls  of  pith  of  el« 
4cl^'  oover  tklpm  with  the  glass,  and  they  will  immediatelf 
hegim  to  leap  up  againHt  its  sides.    They  will  continue do^ 
ftigithiaifor  some  time." 

'.  la  this  experiment  there  is  nothing  extraordinary,  and  Explained  on 
it  ia  easily  explained  in  the  same  manner  as  the  others.  The  pi^, 
aohataiice  of  glass  has  the  property  of  setting  itself  in  mo? 
tjour  imd  tl^n  attracting  the  electric  fluid,  both  by  friction 

and 
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wad  conununicfitioii  with  uiotbcr  8ab»f  acf  salBrftai  vid^ 
this  fluid:  but  I  have  ob«erved»  that  to  render  it  electhcal 
ooe  of  its  sides  must  be  in  immediate  contact  with  a  condoci^ 
ing  substance  communicating  direedy  with  the  ^roaod. 
Here  the  glass  held  externally  betueeo  the  two  hands  is 
nothing  mote  than  a  Leyden  phial :  the  pith  balls  arepl- 
traetid  by  the  power  of  affinity  toward  its  cfaaigod  mim; 
and  the  table^  on  wbich  the  glass  rests*  attmcta  tkea  ia  its 
tarn.  Thus  here  again  we  haw  two  attractma;  wlnais 
tbo  appearance  of  alternate  attraction  and  vapnlHon,  whA 
cODtinnes  as  in  the  preceding  experiueDt%  aa  loag  as  As 
interior  sides  of  the  glass  are  capable  of  fiswsishing  a  sapsr 
abnndanoe  of  fluid.  Mr.  DelamMierie  haa  laceised  fran 
Glut  coaduc*  me  a  glaas  conductor  twelve  or  fifteen  indMB  long.  wkish-I 
^^'  sent  him  about  six  months  ago»  to  give  him  a  aUght  idea  sf 

ny  large  glass  coadnctors.  Since  that  time  I  bavafimadt 
that,  on  holding  these  little  tubes  by  the  middlo»  and  bssp* 
ing  them  in  contact  with  the  prima  conductor  far  a  lew  a^ 
eands  while  the  machine  revolves,  the  whole  anbatanca  tf 
the  glass  imbibes  the  electric  fluid  like  a  sponge:  thatws 
have  time  enough  to  carry  the  point,  which  ia  a  little  sb« 
tuse,  and  had  been  in  contact  with  the  machine,  toward  the 
knob  of  a  Leyden  phial  held  in  the  other  hand :  and  tbst 
touching  it  about  twenty  times  is  sufficient  to  charge  it  ss 
strongly  as  by  .so  many  sparks  from  the  cap  of  a  good  else" 
trop  horns.  I  have  not  yet  examined  the  nature  of  the  flaid 
it  gives,  a  kubject  that  deserves  a  place  in  aa  csaay  on  dtt 
Leyden  phial,  in  which  I  intend  to  examine  whether  the 
phenomena  be  not  more  naturally  explained  by  the  hypo- 
thesis of  one  fluid,  than  of  two.  As  the  fluid  in  this  csie 
issues  from  a  point,  it  does  not  exhibit  sparks,  but  a  kind 
of  current,  that  is  extremely  brilliant. 

Must  not  all  these  experiments  lead  os  to  suapectt  tkst* 
if  glass  frequently  appear  to  have  no  affinity  for  the  electric 
fluid,  it  is  because  its  bases,  at  the  time  of  their  unitiag  ia 
the  state  of  fusion,  perfectly  neulralise  the  igneous  matter*? 

Coofii4er 

*  CiSoric,  if  jou  plesfe,  as  Mr.  Libci  define^  it  in  the  article  Cvmkiui 
CaUriCf  which  is  to  interesting;  and  short,  that  I  cannot  refrihi  fiom 
copying  it.    *<  It  is  that  which  intiniatcly  combines  Kith  the  paniclei  rf 


Cwiricler,  thst  by  tn  olectrificaticKi  o^ntimitd  fiMr-ft  certala 

gillie  it  ift  not  only  neduced  to  the  state  of  an  excellent  coup 

factor ;  as  every  one,  who  will  subject  pointed  tubes  of  glasf 

to  a  powerful  electrification  fer  m  time  proportionate  to  fhe 

lenf^  and  thickneM  of  the  glass^  m^y  convince  himself; 

bnt  that  it  is  capable  of  sopersatnratin^  itself  with  this  fluid, 

when  one  side  of  its  surfSuies  is  surrounded  with  a  conduct* 

mf  substance,  as  metal,  water,  the  handt  fcc    Such  is  the 

Levden  phial,  such  the  conductors  of  which  I  speak  heits 

when  t^rasped  in  the  hand,  such  the  glass  in  this  experiment 

mt  Mr*  libes,  and  such  the  glass  balls  of  experiment  6* 

Bvery  thing  therefore  tends  to  establish  an  analogy  between 

tile  nonattraction  of  glass  in  the  electric  state  and  the  neu- 

tralitation  of  acids  and  alkalis,  which  is  sometimes  so  per- 

fbct*  that  mixtures  of  two  things  that  burn  very  powerfully 

wlien  separate  exhibit  no  sign  of  cauaticity.    Experiments 

eiAvAilly  made  by  Mr.  Lngt,  which  I  shall  translate  in  my 

Essay  00  the  Leyden  phial,  prove,  that  a  communication  Lajden  phbl 

with'  the  ground  is  not  necessary  to  charge  it,  but  that  it  is  "^*^  ^.^^"^ 
«••  i««i  i»«..t  %       ^  while  insB* 

•officient  to  establish  a  sort  of  circulation  between  an  deo-  uted. 

Iiical  mtbchine  and  an  insulated  phial. 

5th  Experiment. 

**  Hang  three  bells  on  a  metallic  rod  furnished  with  a  5th  eaperi- 
Imok  in  the  middle  to  suspend  U  from  the  conductor  cf  an  "^^^ 
electrical  machioe.    Two  tff  these  bells  are  to  be  fastened  Electrical 
hf  a  aetaUic  chain  to  the  end  of  the  rod ;  the  middle  bell,  chimei. 
and  tarw  small  bells  of  metal  banging  between  it  aud  the 
bells  on  each  side,  are  to  be  fastened  to  the  rod  by  a  ulk 
thread.     From  the  inside  of  the  middle  bell  depends  a 
chain,  which  should  reach  to  the  floor,  or  be  held  in  the 
liand  during  the  experi|pent«    Every  thing  being  thus  ar- 
almged,  electrify  the  apparatus,  and  immediately  the  two 
Kttle  balls  of  metal  will  be  attracted^  each  by  its  correspondr 

;  outer  bell.    Having  struck  this,  they  are  ieomediiately 


»  and  conetitutei  s  part  of  their  lubsUnce.  In  the  set  of  combios* 
Sion  it  loic*  iu  pbyvical  properties,  and  is  no  longer  perceptible  by  meaai 
of  the  thermometer.^    Is  not  this  ihe  phlogiston  of  Stahl  under  another 


repeBed 


npglkd  towMd  the  nliddle  bdl.    Thcie  altcnrntei 
will  be  repeitecl  as  long  as  the  coodactor  of  the  i 
electrified." 
€«ni«n»  These  electric  diirees  fbrni  the  stwingest  proof  of  nr 

mf^'^  inferences.  Ejeainine  the  aetioD  of  the  nuulated  balls.  Thef 
are  attracted  first  toward  the  lateral  bell*  saturatad  with 
this  fluid !  the  middle  bell,  divested  of  sapeMtbandam  rice* 
tricity,  and  coinnanieating  with  the  groandy  attrads  to* 
ward  it  the  electricity  taken  from  the  machine  bj  the  halhb 
and  with  it  the  balls  themseWes.  TUs  action  may  be  ooa* 
llMCnsilki'e  pared  with  that  of  an  electrical  kite,  which,  attracting  die 
electric  fiaid  from  a  charged  clood,  conveyait  to  the  groand* 
If  a  metallic  wire  serve  it  as  a  conductor.  Place  an  appa* 
ratus  with  two  bells  in  the  string  of  the  electrical  kite;  sot 
communicating  with  the  conducting  wire  of  the  kite  by 
means  of  a  metal  rod,  the  other  insulated,  bat  baring  a 
rommunication  from  \t6  inside  to  the  ground  like  the  middis 
bell  of  the  chimes :  the  moment  the  atmosphere  has  a  chMgi 
of  electricity,  the  lute  will  occarion  these  chinea  to  act  like 
those  of  Mr.  Libes,  and  gradually  convey  the  elecrtric  floid 
from  the  clouds  by  tlieir  means  as  well  as  by  a  conductor.*^ 
After  haviii<i;  given  these  five  experiments  as  proofs  of 
two  opposite  actions,  Mr.  Libes  finishes  with  these  reflco 
tioDS  on  an  experiment  of  Mr!  Grey. 

*'  These  phenomena  of  electrical  attraction  and  repulsion 
led  Grey  to  the  idea  of  imparting  to  a  body  by  meani  of 
electricity  an  elliptical  and  at  the  same  time  rotatorj  omh 
tton.  The  following  is  a  description  of  the  apparatus  bi 
employed,  and  the  true  object  of  the  experiment. 

6ih  Experiment, 
^\\  txp*;fi-  ««  Yxc^m.  the  conductor  of  an  electrical  machine  suspeid 

a  ring  of  stout  brass  wire  about  a  foot  in  diameter.  Beoestli 
this  ring  place  a  circular  plate  of  metal,  supported  by 
a  frtand,  so  that  you  cad  bring  it  near  enough  to  the  rim; 
to  prevent  the  glass  balls,  that  will  i»e  mentioned,  from 
flipping  between  the  ring  and  the  plate.  On  the  piste 
place  a  ball  of  glass  blown  very  thirty  letting  one  point  of  its 
circumference  be  ii^  contact  with  the  ring.  If  the  ap()ara- 
lus  be  electrified,  we  shall  see  the  ball  animated  at  once  wirh 

a  rotatory 
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9-rotatofy  motiooy  and  a  circular  motion  round  the  plate; 
aod  if  the  experin^ent  be  toade  in  the  dark,  the  ball  will 
appear  luminous  in  every  point  ip  which  it  succetsivety 
touches  the  ring." 

This  experiment  Angularly  confirms  the  inferences  I  de«  General  inf«»t 
doce  from  my  experiments^  that  the  nonconducting  state  of  ^<:^ 
glass  is  owing  only  to  the  powerful  affinity  of  cotnpositiob. 
of  the  coniponent  particles  of  good  glass ;  and  that  when  a 
powerful  affinity,  or  the  concurrence  of  several,  presents  it* 
aetf  to  this  substance,  the  latent  igneous  fluid  is  set  in  mo- 
tion, and  it  becomes  a  conductor,  or  a  body  so periint united 
^itb  the  electric  fluid.  When  it  presents  itself  in  this  state 
to  a  body,  that  has  a  strong  affinity  for  the  fluid  which 
supersaturates  it,  it  yields  it  tip ;  but  when  the  action  it 
atronger,  and  burns,  it  is  decomposed  like  all  other  sub<» 
stances;  witness  the  long  and  continued  action  on  the 
points  of  my  conductors,  and  that  of  the  solar  rays  on  the 
glass  of  our  windows.  We  see  above,  that  tke  author  rer 
quires  the  ball  of  glass  to  be  very  thin* :  this  is  a  neces- 
ary  ):ondition  for  prodncnng  the  rotatory  and  revolving  mo-^ 
(ion,  for  every  thing  made  of  glass  in  this  state  is  moved  by 
the  slightest  electric  action ;  it  kindles,  as  it  were,  like  char-  ' 

coal  before  the  blowpipe ;  and  being  moved  in  one  point, 
the  neighbouriug  points  tend  by  affinity  to  carry  themselvei 
in  succession  to  the  centre  of  activity.  This  is  the  natural 
way  in  which  I  explain  these  phenomena  according  to  my 
manner  of  seeing  them ;  perhaps  by  the  idola  specut  of 
"Bacon.  Buf,  si  quid  novisti  rectius  istis,  candidus  im- 
perti — I  seek  only  tru^ ;  this  alone  guides  my  pen,  and  in 
seeking  it  I  write  commenia^  which  perhaps  time  will  efiace. 
So  naany  have  been  made  of  this  kind  in  all  countries,  that 
^e  apcient  Belgium  cannot  expect  to  be  alone  exempt  from 
tliein. 

*  My  conductor^,  when  they  are  of  thin  gUf  s,  become  excellent  ones 
|D  less  than  a  few  hondred  turns  of  the  machine. 


XVIL 


der  much  uied 
ill  luly. 


r-tii   i 


ti 


J        1 


:i  >}  -I 


TIm  powder 
iMt  to  be  pre- 
pared bf  Dr. 
ftemr»oii*ft  re-, 
dpe. 


Mr.  PuHf,  of 
liaple«»  hat 
analysed  it 
affah. 


Warm  water 
4inolTed  nul- 
pfiateof  pot- 


and  Italy.  The  English  make  s 
its  weight  in  gold  f  &8  a  »over«i 
eased,  and  fe\'er;»  attended  with  < 
Eughtfb  chemist,  in  forms  tis,  thf 
that  this  powder  is  n  triple  salt 
)ime  and  oxide  of  antimony.  Th 
tempted  to  compose  James's  pow 
S0D*s  recipe,  have  no  doubt  been 
success.  They  must  suppose,  th 
not  to  betruy  a  secret  from  whic 
not  disclosed  the  whole  truth  U ;  a 
contiuns  besides  sulphate  of  pots 
Ash* 

Mr.  Fully,  a  Neapolitan  chemi 
serrices  to  tiie  army  of  Italy  as  ac 
and  saltpetrep  writes  me  word,  th 
powder,  of  which  he  procured  1 
quantity  to  subject  it  to  a  strict  en 
•re  the  particulars  of  bis  experim 

Exp.  1.  I  took,  says  Mr.  Pull; 
pf  which  I  weighed  out  19  decigr. 
a  few  minutes  in  a  little  warm  di 
tht  water,  and  obtained  from  it  b 
had  all  the  characters  of  sulphate 
solved  and  treated  with  barytes, 
sulphate  of  bar}'tes. 
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fixp*  S.  Ab  I  perceir«d,l>efore  I  decovposad  tbe  salt  by  and  comef^oe 
tMMitofbaBytM,  diali  the  solution  contained  an  excess  of  l'''^^  ^"^"^ 
ftee  potBsb»  I  wkihed  to  oscertaiD^  iNiether  this  potash  did  nioay  at  i  mi- 
not  bold  in«iisp€i]Bion  n  little  oxida  of  aDtimony.    In  feet  ■^unum. 
having  dMintad  th^fluid,  to  separate  it  from  the  sulphate 
of  bafylcai  I  poored'.iato  it  jBome  sulphnretted  hidragen^ 
which  iimnediatcly  fonned  goMen  snlphnr  of  antimony. 
The  firac  potaihy  diafeforc,  was  conbinad  with  »  portion  of 
anthnony  at  a  mhitainvi  of  oxidation.    Dr.  Pearson  does 
not  speak  of  this  combination,  or  of  the  sulphate  of  polish. 

Esp..S;  ktook  the  iattes**  powder»  which  hdd  been  Nitric  scUl  «■• 
\rith  wnrtn  dititilM  #ater,  and  heated  H  with  !^tlforto^. 
I  add  of  the  strength  of  £0^  This  acid  dissolved  th^ 
phosphate  of  limCy  without  attacking  tlie  oxide  of  aoti-* 
mony  at  a  maximum.  I  separated  this  oxide  from  the  so- 
Intioop  and^jponred  into  the  liquor,  some  ammonia,  which 
precipitated  the  phosphate  of  lime. 

£spb  4.  I  decomposed  the  phosphate  of  lime  with  Tli  ^uimitf 
diluted  sulphnrie  acid,  and  aft^rlratd  recomposed  it  by  '■^'*"***- 
means  of  lime  water,  in  order  to  ascertain  the  proportions. 

Exp.  5.    I  took  the  oxide  of  antimony  at  a  maximnm  Oxide  of  anti- 
of  oxidation,  and  dissolved  it  in  muriatic  acid.     Thia  so-  '"""^'  ^-^^ 
lotion,   treated  with  sulphuretted  htdrogen,   produced  a  ^'ui, 
hidMsnipbnret  of  antimony,  contutiing  more  sulphnr  than 
kennes' mineral,  and  less  than  the  gold^  sulphur. 

From  these  experiments,  all  the  products  of  wbidi  I  Component 
weighed,  the  19  decipr.  of  James'3  powder,  which  I  •«»- jamc^i  pow- 
4yaad,  are  composed' of    ....  '  der.^ 

Oxide  of  antimony  at  a  max! mum.of  oxidation    *•  7  ^ 

Phosphate  of  lime 4 

Sulphate  of  potush • • • .  4«5. 

l^ree  potash,  holding  oxide  of  antimony  at  a  mi* 

nimuui    • 3*S 

To  recompose  this  powder  we  must  take  Method  of 

Partt.    composing  it 
Shdphurpt  of  antimony     ^ 4 

Calcined  phosphate  of  lime 3 

NiCrare  of  potash • ; , . . , 9  ' 

These 


sit 
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"nmefaeiBg  powderad,  mixed/ and  tateomfcU  togBArr^ 
tbey  are  pot  into  a  emeiVle^  which  i^  to  te  covered,  nd 
czpoied  to  8  strong  heat«  Daring  this  opemdofiy  the  od- 
gen  of  the  nitiic  acidi  attacking  tke  ealphar  of  the  eoli^ 
monial  snlphitret,  conrerta  it  into  ratphonc  acid,  whidk 
unitei  with  a  portioii  of  the  poUA,  and  fonm  salphile  «f 
potash.  The  remfinder  of  the  firrc.:poCafth  retwns  mom 
antimony  esided  to  avriniaraou  The.  white  powder,  tint 
h  left  in  the  cmcibie^  ia  the  game  aa  that  aald  tadnr 
by  the  English. 

Thbsifortfs         Mr.  Pully  informs  me,  that  he  hae  aoalyaed  bis  powdet. 

^2^^^  to  compare  it  with  that  of  Dr.  Jamea;  and  that  he  \m 
'  ftnnd  it  to  contain  the  same  pnndples,  and  iu  the  mm 
proportiona* 


,  jSClE^tlFIG  KE\y&. 
tVemerioH  Nmiurid  Hisiory  SocUt^. 

drtiiftf.  JuLt  the  meeting  of  this  Society  on  the  Uth  of  Marchi 

Dr.  Yule  read  an  interesting  memoir  ou  the  natural  cider 
rtants  with  1   graminege,  with  introductor}'  obserrations  on  monocotyledon 
and^j  coiyl©.  nons  plants,  in  which  he  contrasted  these  with  the  dicoty- 
ledonous class  from  the  period  of  germination  to  the  com^ 
plete  evolution  of  their  stems.     The  Doctor  is  to  contiDae 
the  subject  in  another  paper. 
Scottish  ts9(»»     Mr.  Laskey  laid  before  the  Society  a  list  of  Scottish  tev 
•^  taeea,  as  far  bs  they  had  fallen  udder  his  own  obserratHm. 

With  remarks  on  the  new  and  rare  species.  Of  the  gmus 
chiton  he  enumeriited  4  species ;  of  lepas,  3;  balanus  (>; 
pholas  4 ;  m}^  g,  including  3  new  species ;  of  ligult  (a 
lately  constituted  genus)  7  species;  solen  6;  tellina  15,  with 
anew  species  named  by  Colonel  Montagu,  I.  laskeifi;  car- 
dium  10;  mactra  6;  d6nftx  5  ;  Venus  23,  including  9  neir 
species;  cliama  i ;  area  C;  pectcn  6;  ostrea  1;  anomia  4; 
mytilus  1 1 ;  pinna  1 ;  nautilus  3 ;  c}'pnEA  1 ;  bulla  13,  in- 
cluding 2  new  species;  voiuta  8,  4  of  them  new;  bucci- 

niua 
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Min  8jr  ttiMilfti8*3  i  >uMt  93;  Tmi|tf^h<apfajp  Hie  imie 
carinatust  and  3  new  onet;  trochus  4;  turbo  Sk,  5  new ; 
beltx  17;  nerita  7;  hmtiotis  1;  pttellil  II;  denulium  «; 
eeq»ala;7;  nnrB^ioulum  3.  This  iff  upoiLthe^bQley.ihe 
inott  ample  catalogue  of  Scottish  teitacea  hitherto  {raniea; 
coDtaining  136  species  of  inultiTatTe  and  bivalve^  and  149 

dfiiaiVMlreshiAllTtn  tit  968vpedei; •— ^ 

At  theAmeiiiiiM&ug  the  aeontary  f^  tt'cdtomumcatitn  Nondawi^ 
from-George  |f ontagu^  Esq^,  of  Knowd  House,  giving  •& 
accoiiBl;of  a; nondescript  fish,  5  feet  longr- taken  «m  the 
coast  of  Devonshire  last  summer.  It  must  coottitute  a  new 
gtnus,  ini  tbe  apodal  order;  Und  Mrj..  Montagu  has  bestowfd 
on  ittl)iijgqnfirie  nan^e.of  z^j^Mhecd,  9nd  the  4>^fi<s  <Mie 
teirudim^  Tike  comm^nica4ion  likewise  oontained  accurate 
descriptions  of  four  rare  ipebiet  of  Engli^i  fishes;  and  was 
accompanied  With  correct  aitd  elegant  drawings  0f  these,  ai 
well  as  6f  t^e  siphothecsu^At  the  same  time  Mr.  Montagu 
present^  tfad  Society  with  copies  of  his  Testacea  Britan-^ 
luca,  and  Supplement^  3t^1s.  4to^  witd  coloured  pUtes; 
and  of  Us  Orhithologifial  Dictionaiy,  9  fols.  8vo. 
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TO  CORRESPONDENTS. 

*rH£  learned  author  of  the  paper  on  come^  in 'our  last 
number,  p.  906,  is  Mr.  de  Luc  His  name  was  accident- ' 
ally  omitted  firom  not  being  signed  to  the  paper  itself,  but 
only  to  the  letter  in  ^icfa  i%  was  enclosed.  # 
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^43 

M 

3Cri9 

Omdf        \ 

^kii 

6 

34 

36 

4U 

34 

30^26 

Ditto 

Fiir 

7 

34 

36 

3*? 

33 

30*36 

Ditto 

Ditto 

S 

34 

^7 

42 

3i 

30-47 

Ditto 

Ditto 

9 

40 

48 

51 

42 

3033 

Ditto 

Ditto 

10 

42 

36 

50 

52  ' 

30-23 

Diao 

1   Ditit 

11 

34 

38 

^H 

3? 

30-16 

Ditto 

Ditto 

la 

36' 

38 

48 

34 

30-09 

Fair 

Ditto 

13 

36' 

40 

44 

37 

30-21 

Ditto            ' 

Ditto 

14 

40 

40 

44 

38 

30-24 

Ditto 

DiitA 

J5 

38 

42 

46 

34 

3044 

Ditto 

Cloudy 

16' 

40 

44 

50 

34 

30-26 

Cbu{fy 

Fair 

%r 

4ti 

50 

'53 

44 

30-19 

Diitt# 

*  tlitio 

IB 

48 

46 

52 

40 

30*l6 

D)ti0 

Ditto 

IP 

44 

46 

50 

42 

30-05 

Ditto  f 

Diito 

£0 

44 

45 

50 

41 

29  97 

Fair 

Ditto 

2i 

42 

+(J 

50 

42 

30-24 

Ditto 

Ditto 

Si! 

46 

50 

5H 

4S 

30-09 

Ditto 

Ditto 

S3 

47 

52 

59 

4(i 

2976 

Ditto 

Ditiii 

24 

46 

45 

55 

42 

'29'70 

Rain 

Ditto 

2J 

44 

4J 

50 

38 

ey*54 

Fair 

fLnln 

•  At  1 1  beautiful  halo  surrouadin«;  the  Mooq. 
f  Rain  at  11  P.M. 
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AATICLE    I. 

An  Account  of  the  Chinese  Method  of  propagating  Fruit 
Trees  by  Abscission.     By  Dr.  lAwtss  Howison  *. 

SIR, 

JL  he  Ckiiiese,  in  j^ace  of  raising  fruit  treeB  from  seeds  Chinese  me. 
or  from  grafts,  as  is  the  custom  in  Europe,  iuTe  ^opted  ^^i^^  ^J^^* 
tke  following  method  of  increasing  them.  trees. 

They  select  a  tree  of  that  species  which  thej  wuh.  to 
propagate,  and  fix  upon  such  a  branch  as  will  least  hurt  or 
diafigure  the  tree  by  its  remoTal. 

.  Round  this  branch,  and  as  near  as  they  can  couTeniently 
to  Its  junction  with  the  trunk,  they  wind  tf  rope,  made  of 
sferaw,  besmeared  with  cow  dung,  until  a  ball  is  formed, 
fiwe  or  six  1  times  the  diameter  of  the  branch.  Thia-Min* 
tended  as  a  bed  into  which  the  young  roots  may  shoot* 
HaTing  performed  ithb  part  of  the  operation,  they  imme* 
4i^tely  under  the  ball  diiide  the  bark  down  to  the  wood, 
for  nearly  two  thii^s  of  ik%  circumference  of  the  branch. 
A  cocoa-nut  nhell  or  small  potls.itiien  hung  oTer  the  ball, 
with  a  hole  in  iu  bottom,,  so  small  that  water  jMt^er^n 

♦  Trans,  of  the  See.  of  Arts,  vol.  xxv,  p.  14. 
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will  onlj  fall  ia  drops ;  by  tkis  the  rope  is  constantly  kqH 
moist,  a  drcumstaoce  necessary  to  the  easy  admission  of 
the  young  roots,  and  to  the  supply  of  nourishment  to  tke 
branch  from  this  new  channel. 

During  three  snccceding  weeks,  nothing  farther  is  re- 
quired, except  supplying  the  vessels  with  water.  At  the 
expiration  of  that  period  one  third  of  the  remaining  birk  ii 
cut,  and  the  former  iddsion  is  carried  considerably  deqier 
into  the  wood,  as  by  this  time  it  is  expected  that  some  roots 
hare  struck  into  the  rope,  and  are  giving  their  assistance  in 
*        support  of  the  branch.        ..  * 

After  a  similar  period  the  same  operation  is  repeated,  and 
in  about  two  months  from  the  comnvencement  of  the  pro« 
cess,  the  roots  may  generally  be  seen  intersecting  eack 
other  on  the  surface  of  the  ball,  which  is  a  sign,  that  thej 
are  sufficiently  advanced  to  admit  of  the  separation  of  the 
branch  from  the  tree.  This  b  best  done  by  sawing  it  off  it 
.the  incision,  care  being  taken  that  the  rope,  if  hich  by  tUi 
time  is  nearly  rotten,  is  not  shaken  off  by .  the  motioo. 
The  branch  is  then  planted  as  a  young  tree. 
In  Europe*  It  appears  probable,  that,  to  succeed  with  this  operation 

lon^^r  lime  re-  j^  Europe,  a  longer  period  would  be  necessary,  vegetation 
being  much  slower  in  Europe  than  in  India,  the  chief  field 
of  my  experiments.  I  am,  however,  of  opinion,  from 
some  trials  which  I  have  lately  made  on  cherry  trees^  that 
an  additional  month  would  be  adequate  to  make  up  for  the 
deficiency  of  climate. 
Ad\-antapes  of  The  advantages  to  be  derived  from  this  method  are,  tliat 
this  mode.  ^  further  growth  of  three  or  four  years  is  sufficient,  when 
the  branches  arc  of  any  considerable  sire,  to  bring  them  to 
their  full  bearing  state ;  whereas,  even  in  India,  eight  or  ten 
years  are  necessary  with  most  kinds  of  fruit  trees,  if  raised 
from  the  seed. 

When  at  Prince  of  Wales's  Island,  I  had  an  opportunity 
of  seeing  this  proved  by  experiment.  Some  orange  trees 
had  been  raised  by  a  gentleman,  from  seeds  sown  in  1785, 
which  had  not  borne  fruit  in  1795,  while  branches  taken 
off  by  the  Chinese  mode  in  1791,  had  prodaced  two  plco- 
tiful  crops. 

Whether 
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Whether  forest  trees  might  be  propagated  in  Europe  in  Applicable  to 
the  same  manner,  I  have  not  had  experience  sufficient  to  ^""*^"  "•*  J 
form  a  judgment:  if  it  should  be  found  practicablo,  the  ad- 
vantages from  it  would  be  grout,  as  the  infancy  of  trees 
-would,  by  this  means,  be  done  away,  a  period  which,  from 
the  slowness  of  their  growth,  and  the  accidents  to  which 
they  are  liable,  is  the  most  discouraging  to  planters. 

The  adoption  of  this  method  will,  at  all  events,  be  of  and  natives  of 
great  use  in  multiplying  such  plants  as  are  natives  of  warmer  ^^^^  chraatei. 
climates,  the  seeds  of  which  do  not  arrive  here  at  sufficient 
maturity,  to  render  them  prolific. 

I  have  frequently  remarked,  that  such  branches  of  fruit  These  branchst 
trees,  as  were  under  the  operation  of  abscission  during  the  ^^^  ^^' 
time  of  bearing,  were  more  ladcu  with  fruit  than  any  other 
part  of  the  tree.     It  appeared  to  me  probable,  that  this 
.  ^ose  from  a  plethora,  or  fulness^  occasioned  by  the  commn. 
nication  between   the  trunk  and    branches    through    the 
descending  vessels  being  cut  off  by  the  division  of  the  bark, 
while  that  by  the  ligneous  circles  or  ascending  vessels,  being 
deeper  seated,  remains*.     The  same  reasoning   accounts  stripping  fruit 
for  fruit  trees  producing  a  greater  crop  than  usual,  on  being  {'^^  ^^  ^^*^ 
stripped  of  their  leaves,  most  of  the  ascending  juices  being 
thrown  off  by  them  in  perspiration,  or  expended  in  their 
nourishment,  for  we  find  that  bleeding  trees  cease  to  give 
out  their  juices  after  they  have  put  forth  their  loaves  +. 

I  have  observed,  that  the  roots  from  a  branch  under  the 
operation  of  abscission  were  uniformly  much  longer  in 
shooting  into  the  rope  when  the  tree  was  in  leaf,  than  the 
contrary ;  hence,  the  spring  season  appears  most  proper  for 
iperforming  this  operation. 

*  The  circumstances  attending  the  Ciilncse  method  of  propa- 
gating fruit  trees  appear  a  strong  confirmation  of  Mr.  Bonnet's  opi- 
nioiiy  that  plants^  as  well  as  animals^  have  a  regular  circulation  of 
tiieir  fluids. 

•f  Marsden^  in  his  History  of  Sumatra,  page  119,  says,  "  The 
natives,  when  they  would  force  a  tree  that  is  backward  to  produce 
fruit,  strip  it  of  its  leaves,  by  which  means  the  nutritive  juices  are 
^reserved  for  that  important  use,  and  the  blossoms  soon  show  them* 
•rfves  in  abundance." 

Y2  It 


Reference  to  the  Engraving^  PkU* 

Method  of  propagaiing  Frm 

Ex^tanatioii  of     A.  The  tree  on  which  the  ope 

die  plate.  j^    j^y^  ^^^  ^^^  ^^^^^  j^ 

tiie  tree. 

C.  The  cocoft.Qiit  shell,  or  n 
which  gradually  drops  thehce  on 

D.  Another  branch  of  the  san 
E,  rooted  in  the  straw  rope  oi 
planting  ont,  has  been  se|)arated 

'  F.  The  fesiel  sospended  fron 
whidi  the  ball  ban  beien  8tf][>plibd 


n. 

Dttafipti^n  of  a  Oauge  or  Mt 
invented  by  Mr.  3mmx»  Bkoa 


SIR, 


T 


Standinf  tim«  ^  HE  Instmment  I  send  here 
>JjJ^^*o  ^  of  standing  timber,  and  wiU,  I 
erraiicoii9l]^  ceedinglj  nsefnl  to  all  gentleme 
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Igcnerally  the  ca^e. 


32^ 

When  an  estate  is  sold  f»n  which  the"^'*fs™*^'  ^ 
•     t.,,«v,i  »*  ■  wired  kt  f  icit 

;  timber  is  to  be  valuea,  I  believe,  there  is  hq  other  way  m  rxpense. 

L|reneral  use  of  findiDg  the  girth  of  a  tree  (which,  htlng 

I0(|aared  and  muUi plied  by  its  length,  gires  the  contents)  t 

than  by  actually  getting  up  to  the  middle,  where  the  girth  ' 

is   usually  taken,   with  a  ladder  or  otherwise:    a  mei'^od 

ivhich  is  very  troublesome  and  expensire  where  the  quantity 

is  large.     The  seller  has,  therefore,  no  way^  but  at  an  cQor«  J 

fmous  expense,   of  finding  the  real  contents  of  what  he  has 

5:0  offer,  and  as  the  buyer,  if  a  dealer,  from  his  knowledge  j 

8  able  to  form  a  more  accurate  judgment,  it  often  happens^  ' 

ithat  the  seller  sustains  much  loss,     /  have  kno^n  it  er^  i 

eeed  50  per  cent*     Ilaring  some  time  ago  a  large  quantity  | 

Ito  surTey,  I  thought  it  possible  to  inrent  an  initrument,  a 

ivhich  would  QJbTiate  this  inconvenience,  and  which  might  ( 

fbe  sold  at  a  low  price,  be  correct  in  its  work,  quick  in  ex- 
ecution,  and  such  as   any  capacity  might  use.     I   likewise 
plhought  it  might  be  so  contrired,  as  to  make  such  an  allow- 
nec  for  bark,  as  should  be  agreed  on.     The  instrument  I  I 

nd  you  possesses  all  these  qualifications,  and  is  susceptible  | 

f  sereraJ  improTemenis,  of  which  I  was  not  aware  when  I 

adc  it,  which  I  will  point  out  at  the  end  of  my  letter. 

It  is  well  known,  that  the  diameter  and  circumference  of 
^circles  are  in  a  certain   proportion  to  each  other,  and  that 
^double  the  diameter  gires  double  the  circumference.     The  Allownuec  for 
allowance  for  bark  is  usually  one  inch  in  thirteen,  that  \^ 

the  greater  clrcumfereuce  of  a  tree  with  the  bark  on  is 
found  to  be  thirteen  inches,  it  is  supposed  it  would  be  only 
113  inches  if  the  bark  was  taken  oft; 

The  instrument  is  composed  of  two  straight  pieces  of  well  Measurlup  u\- 
ieasoned  deal,   about  thirteen  feet  long,  joined  together  by  ,cribcd, 
pi  pin  going  through  them,  on  which  they  aremurable;  but  j 

Ipitber  the  length  nor  thickness  is  of  any  particular  con.. 
I^UCQCO)  as,  by  following  the  directions  hereafter  glTen, 
iicy  may  be  made  of  any  size.     A  little  wajr  from  the  larger  ' 

ind  is  a  brass  limb,  I  call  the  index,  on  which  are  cngrarea  ' 

litres  denoting  the  quarter-girth  in  feet  and  inches.  To  uso  , 

■his  instrument,  it  is  only  necc<isary  to  take  hold  of  the  large  \ 

end,  and  apply  the  other  to  that  part  of  the  tree  where  you  1 

brish  to  know  the  girth,  opening  it  so  wide  as  just  to  toucli  j 

I  i^  I 
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at  f^e  same'  (ime  both  sides   of  it,    without  straining  it, 

le?ping  tho  graduated   side  of  (he  index   uppertuosr,  on 

which  the.  girth  vHI  be  Fhown,  after  allowinf:  fur  thi-  hitl, 

by  the  inner  edge  of  the  brass  on  the  right  hand  le^.    Aa 

operation  so  easy  and  shnpfe,  that  a  j^Tyon  of  tne  mcanesc 

Vcapa city  might  measure  a  great  number  of  trer^^  in  a  dJT- 

In<tNimeDt  §n      For  iaking  the  hci^t  of  a  trcej  I  would  reroirmend 

h»?ht"°' **  ^^^^  ^^'^^  ^^  spvenlfeet  long,-niade  so  as  to  fit  into  fcrrils  at 

fheen(f  of  each  otKer.  fapfirlng  all  the  way  in  the  saTie  man- 

o'er  as  a  falling  rod.   A  Vet  of  five  of  them,  wirh  feet  marked 

on  them,  would  enable  a  man  quickly  to  measure  a  tree  of 

more  f  han  forty  feet  hi^h,  as  he  would  be  able  to  reach  hiui- 

•elf  about  seven  foel. 

1mpromnenti»      The  improTcmcnts  it  is  capable  of  are,  making  a  joint 

fliiutekiu!        *"  ^^^  "'^^*'  *"  scale,  to  enable  it  to  shut  up  (when  the  legs 

are  closed)  towards  the  centre,  which  would  make  it  easier 

to  carry.     Secondly,  ns  it  sometimes  happens,  that  standing 

timber  is  sold  uiti'.iui  any  allowance  for  bark,  and  at  otlior 

times  with  a  less  alTowance  than  one  inch  in  thirteen,  t^o 

other  scales  on  i]\c  index  mi^Ikl  bo  addetl  in  j-r.cli  ca>es,  one 

vithniif.  any  allrnnfaiico,  and  the  other  to  allow  as  mi^lit  bi» 

agreed  on.     T  v.niild   have  addfd   ilirso,    but   thougiiC  th ; 

Society  wn:!''.l   rallitr  see  it  in  ilie  «;.'ate  in  which  it  has  Inrn 

tried  on  a  l-.iv^r  snrTcy.  as  any  artist  can  with  great  easi*  idi 

whatv'viT  si'.i!.'   he   plrasfs.     The   pn's:"nt  '■call"'  allows  ui'- 

incli  in  ihirtci-n  for  bark,  and  is  Ct^lcnlated  i»n  ihi  rolli'u;i.:[ 

data.     TJje  {liameter  of  a  circle  the  quarter  cirri  mferciir 

of  which  is  ?fi  inches,  is  S3  Vc"*  inchi'.«.     Th-  ill  .i;)v.-t.T  ( :'  a 

circle,  the  quarter  girth  of  w  Iiich  is  6}  iiu-Iic-.  is  h  -Vg  inclu-. 

Togradiiate  the  scalCfl  thein.-rnin!.  m  is  (jn<i-.j»d  <i»a*.  totiKi; 

in  at  the  small  end  between  tho  f  (M:riiinix  piint*;  S  -//^  inch  v. 

and  a  mark  is  made  on  tho  aicli  to  d-noi-  r:  inr^ns  q'.turi'.r 

girth  :  it  U  then  opened  so  as  to  tako  in  H:}  -^'*/'^  incl.;<.  an! 

another  mark  is  then  made  on  the  arch,   to  dt :n<itr?  two  fct't 

qnarier  girth;  (these  marks  are  made  clnsr  to  th.  i;nur'ilj«' 

of  thehr.i>,s  on  the  right  hand  limb):  the  <\::\r.*  h.  iw:-    i  ihiiu 

is  thtU  divided  into  eighteen  p;irts,  which  represent  inelm, 

and  areagnin  divided  into  hr.lvi's,  fr>rhair  inclr  s  ;  if  jnyivjiirt 

h  TO  be  fakc'u  of  quarliT  iuvihii,  the  ey<'  will  vi\>'\U  rukca 

farther  d ti  ion. 

1 1.- 
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.  I  bc^  leave  to  add,  that  it  is  not  my  intention  to  make 

any  for. sale.  .     1 

I  an,  Sir, 

Your  obedient  Servant, 

JAMES  BROAD. 

Jiefircncc  to  the  Engraving  of  Atr.  James  Broad's  Machine 
for  measuring  standing  Timber,     Plate  IX,  Fig.  2. 

Fig,  2.  aaaa  Two  long  pieces  of  well.seasened  wood.  Explanation  of 
joiued  near  the  middle  by  a  pin  b  going  through  them,  form-  ^^*  P^^**  '. 
iog  an  axis  on  which  they  move.-  cc  Two  pieces  of  brass 
screwed  near  their  upper  ends,  on  the  sides  opposite  to  each 
other,  and  projecting  over  to  form  the  measuring  points. 
d  Tlie  index  fastened  to  one  of  the  pieces  of  wood  at  e, 
and  moTing  freely  under  a  small  bar  at  /.  gg  Screws  with 
nuts,  placed  in  the  middle  of  th^long  slits  of  the  two' arms, 
to  wedge  them  open,  whereby  the  vibration  is  destroyed, 
and  the  arms,  though  light,    are  rendered  stiff,      hhhh  t 

Screws  and  nuts  to  prevent  the  ai;ms  from  splitting.  '   ■* 

A  certificate  from  Mr.  J.  Wilkins,  carpenter,  of  Sandy 
I^uc,  dated  May  4,  1803,  stated,  that  he  had  used  the  in- 
stnimcnt  invented  by  Mr.  J.  Broad,  for  measuring  timber 
standing,  and  that  he  believes  it  to  be  a  correct  and  valua- 
ble one. 


IIJ. 

Report  of  a  Committee  appointed  by  the  Bath  and  West  of 
England  Society^  to  investigate  the  Claim  of  the  Right 
Hon.  Lord  Somerville  to  a  Premium  "  for  the  greatest 
Number  and  most  profitable  Sort  of  Sheep*.** 

JL  OUR  Committee  report,  that  the  claim  is  founded  upon 
facts,  as  under: 

About  the  year  1800,  Lord  Somerville^s  stock   (as  staled  Lord  Sc^mer- 
by  him  in  his  Memorial  to  the  Society)  consist^  of  forty-  ^il'e'g  stock  of 
flve  ewes  of  the  long.wooUed  sort.x    Finding  these  annually 

•  Bath  Society's  Papers,  vol.  X,  p.  71. 
,  *  d.e(Qii«t^\iw^^ 


jhjgiBeniHng).  and  tlio  beeoaiinf-  aoMralljr  lev  firoCteUe^ 
ditafMl  for  lie  cbangod  them  at  the  aboTe^mentioned  period  for  oat 
Bjcbnd.  imndred  and  fifty  Rjeland-  ewts. 

Improted.  ^^  ^^^  fintyear,  thongV  the  wHitep  was  terere,  theewa 

tnppofted  thenMdtes  tolerably  well,  and  the  lambs  were  it 
very  good  order  at  weaning  ttme.  In  their  future  growtk, 
as  wethers  and  store  e#ei,  they  Aur  eiceeded  in  weight  their 
parent  stods^  One  lot  of  the  wethers  soM  as  high  as  SL 
cish,  atld  were  fed  npon  grass  and  hay  only. 
ICndwidi'  ^^  the- following  year.  Lord  SoaierfUle  brought  frw 
MMno.  Spain  sone  ranw  slid  ewes  of  die  Merino  biued.    Theis 

Mms,  in  eich  snbseqaent  jrear,  hare  been,  aad  now  coafl* 
nno  to  be,  put  to  eWes  of  the  8ontU>owtt  and  Rysha* 
breed ;  from  eadi  of  which  crosses  a  ^aaMo  speei«  sf 
shetop  has  been  obtained,  both  in  teeeo  aad  carcase;  theie* 
htif  o  Talne  df  which  has  bosn  detaUed  1^  his  loidMp  fat  Mr 
memorial  of  1809,  the  sobstanooof  wbidi  is,  that 
rioAt  of  Sooth-  8oii«fa.Down  store^wes  at  31^.  per  ileeee,  aadat  1«.  lOd 
D^^i  per /6.,  will  pay  §#•  M  per  ileeoe;  which,  at  Of  per  acrs' 

in  good  upland  pasture  for  seren  mondis,  and  fire  moutiu 
in  turnips  at  14  or  16  per  acre,  will  pay  isr.  or  40f«  per 
acre, 
cf  RyeUnds)        Ryeland  store-ewes  9{/&.  per  fleece,  at  9#.9d!.  periSk 
ujitrinded,  nine  sheep  per  acre,  and  turnips  as  above,  wil) 
pay  2/.  3^.  I0\d.  per  acre, 
of  South-Down     South.Down  and  Merino  ewes  of  the  half.breed,  at  4ld. 
and  Merino  j     p^^  ^^^^  ^^^.^^^  washed,'  and  3^.  per  lb.,  will  amount  to  12i. 
per  fleece ;  which,  at  7f  per  acre  for  seren  months,  amount 
to  4/.  10^.  per  acre  for  the  pasture  land,  with  turnips  a 
aboTe  for  winter  keep, 
of  Ryeland  Ryclaud  and  Merino  ewes  of  the  half  blood  at  10  per 

and  Merino  I     ^^re  for  se?eu  months,  and  turnips  as  aboTe,  at3ii^.  per 
fleece,  and  3^.  %(/.  per  /6.,  amount  to  6/.  10^.  5d  peracre» 
Pure  Merino.        'The  purc  Merino  fleeces  never  sold  at  less  than  onegulnes 
eacli ;  the  average  weight  of  which  has  been  more  than  6&. 
'    each  in  the  yolk;  and  on  th^  above  allowance  of  pssture 
for  seren  months,  and  turnips  as  aboTo  in  aid  of  that  pas- 
ture, the  return  will  amount  to  teii  guineas  per  acre. 
Siro  of  the  The  size  of  the  farm  in  Lord  Soroenrille's  occupation  b 

Uim.  f^^f  hundred  and  sixty  acres,  eighty.fi-re  of  which  are  s 

daiij 
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dihf^  unfit   for  slieep,    except  for  a  few  couples  is  Hio 
fpiiDg,     These  sheep  have  been  depastured  as  under: 

66  Acres  one  and  two  years  old  clovers,  indif^  Feed  fx  sheep. 

ferentkeep)  some  .worn-out  ley. 
85  Acres  marsh  and  capital  pasture. 
35  ditto  upland  summer  pasture. 
5  ditto  just  taken  in  hand,  foul. 
7  Keep  upon  thirty  acres  of  water-meadow 
for  six  weeks^  in  the  spring,  equal  to  ono 
■  ■  ■■  fourth  the  number  of  acres,  or  seven. 
Total  •  188  acres ;  beside  the  run  of  thirty-three  acres 
'  of  turnips.     But  it  is  to  be  observed,    that  in  the  same  Other  stock  on 
ground  sixteen  plough  oxen  occasionally,  bat  twelve  Qon»  ^^^?^ 
stantly,  were  depastured;  four  horses  occasionally,  four 
cows  constantly,  till  the  after-grass  :  to  this  is  to  be  added 
the  ran  of  yearling  calves,  and  a  large  stock  of  pigs ;  and 
that  the  green  crops  of  the  spring  and  summer,  1803,  were' 
nnnsually  deficient   in   these  districts.    The  sheep  stock  Sheep  stock, 
amounted  to 

302  lambs, 
783  stbre  sheep. 

Total    -     1085; 
The  produce  of  them  as  follows :  Produce. 

Wool,  12  packs,  1  score  -  *  *i£446  0  0 
316  store-sheep  sold  ....  409  3  0 
139  fat  sheep  ditto  and  used  -  .  338  16  2 
Letting  of  lams  .-••..     524  10  0 


^1618     9  2 
N.B.  No  sheep  have  ever  been  kept  fattening  older  than  No  sheep  Mv 
four  teeth.     The  fat  sheep  were  all  sold  after  being  sheared,  1*'*^'**"'  ^^** 
and  the  price  of  mutton,  from  the  deficiency  of  keep,  was 
not  more  than  4i(L  per  Id.  at  one  part  of  the  season. 

J.  F.  LUTTRELL. 
JOHN  BRICKDALE. 
W.  JONES 
fitzhead,  June  2,  1804. 

*  Five  hundred  fleeces  of  the  above^  at  IS'.  3tf.  per  fleece; 
amounted  to  59M, 

Omitted 


830 


AirtAiiTAGS  ep  oxEX  iir 


IftAlTDBT. 


bditted  to  take  into  account  keep*  of  aheep  inSir  J« 
TrcTelytn*8  park,  18/.  and  4iboQt  six.toni  of  haj,  at  two. 
^ineas  pcir  ton,  1^.  1&.  Per  contra  creditor,  for  tumipi 
gifen  to  tiro  bulls^  4/.  }9f  *  leaving  a  balance  of  S6L  to  be 
deducted  from  the  above 

j£l618    9  3 
««    0  O' 


j£i5n    9  2 


Chinge  of 
-tSieep  stock. 


Krtum  ftf 
labour  ^ith 
vAcn.  ■ 


.  On  the  AdDoniaget  of  the  Use  of  Oxen  and  Neai  Cattle  » 
Husbandry,    By  Lorb  Somcrvillb  +  . 

SIR, 

Londomj  Dec.  8,  1804. 

X  OU  will  have  the  goodness  to  e:^pro6s  to  the  Bath  Socktj 
my  regret,  that  I  cannot  attend  its  anniversary  meetingi  as 
was  my  intention. 

On  the  subject  of  my  claim  to  the  premium  for  a  change 
of  sheep  stock,  &c.  J,  I  have  only  to  observe,  that  it  wts 
made  at  a  period  the  most  unfavourable  to  stock,  wiien 
distress  for  keep  of  all  sorts  was  greater  than  I  have  ever 
known ;  and  that  whether  the  prdminm  be  adjudged  or  not 
to  me,  I  shall  e?er  consider  the  favoi^rable  reception  it  met 
from  the  committee  to  nhich  it  was  referred],  the  able  essays 
which  it  produced,  and  the  recommendation  which  tliis 
committee,  numerously  attended,  has  unanini.msly  giren  to 
this  general  meeting  that  it  should  be  a.varded,  together 
with  the  proofs  since  produced,  as  decisive  on  this  most 
important  question. 

The  return  of  my  year's  labour  with  oxen  was  madeont 
for  the  year  1803,  because  the  year  1804  not  being  cxphtxi, 
to  bare  made  it  without  the  amendment,  since  resolved  on, 
would  have  been  a  palpable  errour.  I  now  comply  with 
the  repeated  and  earnest  wishes  of  the  society,  in  presentio^ 
tliis  statement  for  its  inspection. 

♦  Occasioned  by  the  total  fallu.-e  of  gRss  in  the  mar»h,  from  tie 
severe  draught  in  September. 

•V  Batli  tsQCvety's  ^^a^jers,  vol.  x.  p.  56.    {  Sec  the  preceding  article. 

Unprepared 
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Unprepared  as  I  was,  it  would  baye  been  impossible  to 
haTc  done  it  with  that  degree  of  accuracy,  which  I  shall 
adhere  to  in  any  statement  of  serious  import  to  the  public ; 
but  the  rules  which  gorcrn  the  proceedings  of  the  Bath 
Society  allowing  me  time  to  examine  my  own  books,  and 
to  obtain  replies  to  certain  needful  questions,  I  have  great  Correct, 
pleasure  in  stating,  that  the  following  report  is  now  pre- 
sented to  the  society,  in  substance^  I  trust,  correct.  la 
that  part  of  the  statement,  which  reduces  the  hauling  and 
carting  of  manure  to  be  equal  to  a  given  number  of  acres 
ploughed,  I  have  profited  by  the  kind  assistance  of  Mr. 
Paul,  and  Mr.  Gordon  Grey. 

No  land  ploughed  with  horses^  save  part  of  one  acre^  as 
a  trial. 

No  of  acres. 
Forty-four  acres  of  ley  ground  broke  up     -  44  Work  done  by 

Fifty  ditto  of  spring  corn,  two  earths^  scari-  tweWe  oxen  is 

fied    and    dragged,    equal    to    1|    earth  one  year. 

more  -  •     -         -         -         -         -         170 

Sixty  ditto  of  turnips,  at  three  eaKhs,  culti. 

rated,  or  scarified  and  dragged,  equal  to 

1|  earth 271 

Twenty- two  ditto  pease,  at  one  earth,  and  , 

broad-cast   dragged,    part    cf    it    drilled  26 

Fifty-se?en  acres  of  wheat,  32  acres  on  one 

earth,  once  dragged,  and   twcn ty. five  ^  of 

heavier  land^    twice  ploughed  and  twice 
-  dragged         -         -         -         -         -         -         123 

Twenty-nine  ditto  of  ley  ground,  broke  up 

to  December  Ist  ....  20 

Three  ditto   of  beans,    seven  ditto   winter 

vetches,  two  ditto  potatoes,   cultivating, 

dragging,  &c.         .....  17 

Lime  carried  and  "  butted"  ♦  o?er  the  land,"" 


160  butts,   equal   to  two  acres  work,  f  120 


Ifeing  a  large  proportion  of  1920  hhdfc.  ^         iggBrnttag* 
or  9600  bushels  of  lime 


I 


^H«l 


Carried  forwards  925 

•  Butting.  The  lime  being  mixed  with  the  forehead  or  head* 
lands,  rouncj  the  edges  of  the  field,  is  thence  carried  in  implenv^l% 
calkd  butts,  bodilv  over  tlacland--^  laborious  but  good  maxiSL^^vftfctvX.. 


BrQirght  forward  925 
Twenty  Ctc  acres  of  the  turnip  land  daqged, 

equal  to  30|         .         *         •         .         •         30| 


Total  95  5 1 
Itaj-harrcst,  corn-h arrest,  corn  to  market,  hauUai^  of 
timber,  kc,  not  easily  calculated,  but  still  to   be  allowed 
for,   probarbfy  amounting  to 

Allowing  for  the  thrce-y car-old  steers  ninety  acres,  and 
ei^ht  half.days  work  of  two  two-ycar.oltt  btilh,  worked 
occasionally  with  the  steers  for  the  purpose  of  keeping  them 
quiet;  allowing  also  as  above  the  bay.harTcst  &cc.  not 
brought  to  account;  it  will  appear,  that  the  labour  of  the 
twclrc  oxen  throughout  ihc  year  will  ;imouTit  to,  if  oot  ex- 
ceed one  thousand  acres. 
At#injM>f  The  ateragc  amount  of  our  labour  is  two  acres  of  Itfy 

>Zk»iu  mA(Uy.gfQ„Q(j  per  jay^  ^nj  fallowing  aud  stirriug  more  than  twa 
«crci;  but  the  second  cposs  ploughing,  or  earth,  somQwltat 
]cs9*  Our  teams  consist  of  four  oxen,  a  man,  and  a  boy^ 
to  each  double-furrow  plough,  and  to  each  four-wheel 
waggon.  Our  ploughing  in  general  rery  deep,  and  owr 
fields  small,  not  exceeding  4 1  acres  each  qn  the  average. 
These  two  circuQifttanct^  are  to  b«  duly  couiiidtTcd  a»  addiiig 
Workingstock  materiaUy  to  the  labour.  The  working  stock  con&ijits  of 
sixteen  steers  and  oxen,  two  bull^,  and  three  light  hor»cs, 
vh>  s)x  ftve.y ear-old  oKen^  six  four-year-old  steers^  and 
four  three-year-old  ditto.  They  are  fresh  growing  stock, 
and  arc  regularly  tamed  out  to  gra7,e  after  the  barley- 
sowing,  at  six  years  old*  The  whole  object  aimed  at  is  to 
carry  on  our  course  of  crops  on  the  most  irpeody  and 
figorous  system,  but  without  injury  to  the  growth  of  the 
stock. 
This  tibour  It  is  cridcnt,  that  my  labour,  scTcre  as  it  long  has 

not  mjuTioiis*    cannot  be  found  to  injure  the  health   or   growth  of 
stock:    tbe  exhibitioa  of  my  oxen   annualjy,  within 
months  grazing  from  the  time  they  are  turned  out  of  work 
Barhicau caide  will  fully  exemplify  this  impor.ant  fact.     This  was  in 
«iicw.  pa,.^  ^y  object  in  establishing  the  Barbican  cattle-shew  j 

and  if  1  may  bo  allowed  to  say  so,  the  effect  alriiidy  pro^ 
duccd,  more  especially  in  countries  where  oxen  wero  held 

in 


a   ten      | 

work,      I 

great     | 

J 
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in  disrepute  as  aTiimals  of  labour,  lias  exceeded  my  most 
sanguine  cxpectationfl.     That  our  ci'ops  are  worked  in  so  supcnwitr  off 
expeditiously  as  to  amaze   those  ivho  contend  for  horse*  «xcn, 
Jabour  onlyj  cannot  be  denied;   ia  proof  of  which,  &tty^ 
seven  acres  of  wheat  were  this  aulitmn  ploughed,  sown^  and  ^H 

manured  in  a  complete  manner,  according  to  the  usage  of  ^^| 

the  country,  within  three  weeks,  although  the  weather  was  ^^| 

unfaTourable,  and  the  land  worked  close  aud  heavy.     The  ^H 

last  nine  acres  were  ploughed,  sown,  dragged,  and  harrow*  ^^ 

ed,  in  one  day.     In  obedience  to  the  wishes  of  the  society  J 

I  present  them  with  this  statement;  but  I  wave  all  claim  to  ^H 

a  premium.     If,  howeTcr,  in  the  ordinary  course  of  bnsi-  ^H 

ness,  any  man  in  thi^  kingdom  shall  be  found  to  hare  done  ^H 

inore  at  a  less  cost,  I  shall  consider  myself  as  baring  tres»  ' 

passeil  unworthily  on  the  notice  of  this  society.  It  is  fitting  Ncnime  b««cc 
to  addj  that  in  twenty  years  labour  I  hare  not  lost  one  ox  ™»J[^'  t*«**y 
or  Steer^  or  ever  broke  a  yoke  or  pair,  by  sickness,  death,  ^M 

or  accident.     And  f  may  farther  add,  that,  so  far  from  in.  ^B 

curring  any  loss  of  value  from  working  cattle  after  their  1 

full  growth,  as  is  supposed  to  be  the  case  with  horses, 
amounting  to  'i5  per  cent  or  more ;  my  own  experience,  and  J 

the  concurring  opinion  of  the  c>ommittee  sent  to  examine  ^M 

our  stock  in  the  month  of  June  last,  warrant  me  in  de*  ^™ 

daring,  that  working-cattle,  from  three  to  six  years  of  age,  Areragc  faiaof 
do  actually  gain  at  the  rate  of  20  por  cent  yearly;  the  loss  «f<wkiiMj cattle. 
.       in  my  own  case,  in  twenty  years,  being  nothing  ! 

[  The  premium  now  in  question,  hating  distinctly  waved  Mr.  BlllLn«;i1ef 

my  claim  to  it,  will  probably  be  awarded  to  Mr,  Biltingsley ;  , 

and  it  gives  me  sincere  pleasure,  that  it  should  be  bestowed  ^J 

on  him*     He  has  been  a  most  strenuous  and  successful  ad*  ^| 

I       Tocate  for  the  labour  of  oxen,  and  is  well  aware  of  Us  ex^  '  ^H 

I      treme  importance.      Mr.   Billingsley   has  accomplished  k  «^V 

r     measure  hitherto  untried,  namely,  to  set  out  his  plough  in g^eti  out  his 
^^K^y  the  acre,  and  to  apply  one  team  of  oxen,  full  grown^  thc^we*^  ^ 
^^^Ith  two  to  assist,  in  all  eight  oxen,  to  tonstant  plough-  ^j 

labour,  every  day  in  the  year  that  it  wat  possible  for  them  ^H 

to  work.     I  consider  the  attempt  of  such  consequence  to  ^H 

the  lauded  interest,  so  momentous   an  illustration  of  the  ^H 

power}  of  these  superior  animals  in  labour, "^hat  I  beg  ^M 


L 


leave 


JeaTc  here  to  offer  him  my  sincere  thanks ;  and  I  Imve  the 

honour  to  be, 


With  ail  rcspcQt  to  the  Society,  &c. 


SOMERVILLE, 


Work  iloTif^  by 
.1  team  ol^  iit 
nxen  in  LU'veri 


Pracfkai  Siat&mini  on  theforeg&ingStii'jeei^  nith  Quim^f 
Premiam.     i?^  Joun  Bii.li5igsleyj  Esq.* 

X  ITE  ck  LIU  ant  st^toSi  that  Ills  serrant  E^au  Grerti  hmi  on 
a  farm  of  eight  hundred  ^crcs^  thefeoU  of  which  is  af  Ji 
mkldliiig  textnrc,  plonghrd  and  hsirrowed^  with  ji  Usatn  of 
six  oxen  and  a  doublc^fnrrow  plough,  the  following  tcrcttof 
land,  i;t(ittiie*m€murey  between  the  1st  day  of  January  wid 
the  1st  of  December,  ISOI^  ft:. 

Acres. 

a6  of  oat  8tubbl«a, 
^*i  of  turnips  for  oats* 
68  of  hv. 
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The  claimant  farther  states,  that  no  possible  erroiir  can  Statement  «o 
liate  crept  into  this  statement.     No  other  team  being  em-*^*^^ 
ployed  in  the  tillage  of  this  farm,  and  the  ploughman  being 
paid  by  the  acre*     Nor  can  any  doubt  arise  respecting  the 
size  of  the  acres,  as  it  is  well  known,  that  lands  newly  en. 
closed  are  set  out  statute-measure. 

The  oxen  employed  were  home'-bred,  of  the  long-homedOxenemplof- 
race,  and  were  purchased  last  )'ear  of  one  of  the  claimant's®^* 
tenants,  at  the  price  of  14/.  each.     Four  of  them  were  six 
years  old,  and  four  four  years  old. 

Though  eight  oxen  were  kept,  six  only  were  worked  at 
a  time.     The  other  two  were  changed  as  occasion  required^ 
at  the   will   of  the   ploughman.     These   oxen   are  in   no  Not  injnred  bf 
respect  injured  by  their  labour,  and  are  now  in  good  work.  ^^^"  ^^^""^ 
ing  order. 

The  ploughman  and  driter  were  paid  1.9.  -UA  per  acre  for  Price  of  labonr* 
^ploughing,  and  6(1.  per  acre  for  harrow  in  r;  ami  in  this  was 
included  all  necessary  attcndauce  on  cattle  at  all  limes  aud 
f  seasons. 

The  depth  of  ploughing  from  3  to    5  inches. 
The  breadth  of  ditto       from  7  to  10  inches. 
As  the  harrowing  was  all  performed  with  six  oxen,  draw.  Harnnrinf* 
Ing  Tery  heary  and  long.tined  harrows,  (proTiucially  called     ■ 
'  drags)  and  in  many  fields  two  bouts  in  a  place,  it  will  not 
'  i>e  unfair  to  estimate  ttso  harrowings  as  equal  to  one  (xlough- 
ing;  and  in  proof  of  this  comparison  it  may  be  observed^ 
thAt  the  doable  plough  will  turn  two  acres  and  a  half  in 
«ight  hours,  which  are  half  as  much  as  six  oxen  can  harrow 
In  the  same  time. 

Presuming  that  no  solid  objection  can  be  brought  to  the  Statement  of 
foregoing  statement,  it  may  be  satisfactory  to  the  society  to  *^P<^nce- 
Sec  the  debtor  atid  creditor  sides  of  the  account,  methodically 
lar ranged,  so  as  to  ascertain  the  cost  both  of  the  ploughing 
%ii(l  harrowing  per  acre,  statutC'Vieasure. 

Dr. 
Eii^ht  Working  Oxen^  from  Jan.  \stto  Dec.  Isty  1804. 
To  24  lb.  of  hay  per  week,  consumed  between  j6.    s,  d. 
Jan.  1  and  May  12,  when  they  were  turned  to 
grass,  at  %/.  10^. 47  iO    0 


Bnmijktto€maMA4r  10  t 
!roMwedi*sk6epAtgnst,«tSf.«ck:0S  •aS  16  0 
To  6  4oM  of  hftj^  M^eoB  Oct.  1  «id  DiaCi  1^ 

i^mt  at  gmt  •        -        -        •        ..  15    0  .0 

To  reptir  of  yoket  and  bowi  «  •  •  0  U  0 
To  wear  of  piongli  and  dieuing  ahana,  .nead- 

iag  cbains,  ftc  •  •  •  ••41SI 
To  caab  paid  Emu  Chmn  fiNT  ploagUflg  385  acna 

in  ckmi  moatiia,  at  It.  4d  .  •  -.t5  U  .4 
TocaahforluuTowiiigMlQ^tea,  atM  •        .751 

jn«0  16  4 
N.  B.  Thia  price  per  acre  indodea  dfirer  and  atieaiiiiff 

By  385  acres  plongbedi  at  4#.  lOJ A  •  .  M  6  10 
B7  991  acres  harrowed^  at  <#.«dL  •        -36    7  I 

jf  IM  16  4 


^^^      *  If  thishadbeealetbjhireyit.woaldnotlMve 

by  an  J  neighboaring  fkrmer  at  lew  than  8r.  per  acre  ploa^ 

ing,  and  4#.  per  acre  harrowing* 

Firopoitioa  of       If  the  harrowing  of  two  acres  be  admitted  aa  eqaal  ti 

^®''^'  plovghing  oncy  it  follows,  that  the  work  dene  fay  tkM 

oxen,  (caparisoned  in  the  old-fashioned  wi^  with  yskai 

and  bows)  is  eqnal  to  the  ploughing  of  580  acres  in  eieNB 

months,  or  578  acres  in  a  year. 

Eaminn  of  the     '^  ™'^  naturally  be  supposed,  that  on  ao  elerated  andci* 

man  ind  boy.    posed  a  hill  as  that  of  Mendip  many  intermptions  to  tili^e 

work  must  occur  in  the  course  of  a  year,  notwithstaadbf 

which  the  man's  earnings  (driver  indoded)  amount  to  I4i< 

per  week  nearly;  to  which  must  be  added  sundry  work  is 

the  time  of  harrest,  (after  his  day's  work  at  plonghiDg)  vi 

other  occasional  labour,  amounting  to  the  aTeiage  ef  if* 

per  week,  coikstituting  altogether  the-  recdpt  of  ISt.  per 

week  for  himself,  and  39.  per  week  for  bis  boy. 

In  conducting  thb  experiment  th&  claimant  has  sednleislj 
guarded  his  mind  against  all  bias  and  partiality,  hebg 
desirous  of  getting  at  the  truth  by  the  imoat  accurate  iam- 
tigation;  and  he  haa  no  doubt,  ftat  the  atatemoit  of  work 

perf(Mfl< 
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performed  under  the  direction  of  a  noble  lord  (the  rival 
(iandidate  for  this  premium)  will  lead  to  the  same  coa« 
c]usk)ns,  and  rescue  this  most  useful  animal  from  that  de« 
graded  state  of  inferiority,  in  which  he  has  unjustly  been 
classed. 

At  Midsummer  last  Ihe  claimant  had  not  the  most  distant 
idea  of  sfarting  as  a  candidate ;  and  since  that  time  he  has 
in  no  way  whatever  stimulated  the  ploughman  to  extra" 
ordiimry  exertion. 

In  letting  his  tillage  labour  by  contract  he  has  not  de-  Advantage  of  . 
parted  from  the  uniform  practice  of  twenty-dve  years.     A  fj^"^^\"*  ^^ 
practice  originating  from  an  idea,  that  the  best  method  of 
making  servants  laborious  and  honest  is  to  make  it  their  in- 
terest to  be  so. 

P^ncouraging  however  as  these  facts  must  be  to  the  use  of 
oxen  in  this  department  of  husbandry,  he  does  nut  venture 
to  say,  that  they  will  answer  in  all  countries,  or  on  all  soils. 

On  all  light  sandy  soils,  such  as  Norfolk,  Suffolk,  Ace.  On  some  <:o?i? 
single  ploughs  of   different  constiructions,  drawn   by  two  Jl^J^J^'^'Jj'^* 
horses  without  a  driver,  may  in   cheapness  of  execution  as  oxen, 
nearly  approach  the  doubli'-fnrrow  drawn  by  four  oxen. 
But  on  all  level  soils  unincumbertd  with  stones,  and  where 
good  pasture  may  be  found  for  summer^  and  good  hay  for 
tci'nfer  keeping,  oxen  with  the  doublc-plough  may  in  his 
opinion  be  considered  as  justly  entitled  to  a  preference. 

JOHN   BILLINGSLEY. 
Baihy  Dec.  6M,  1804. 


VI. 

On  the  Conversion  of  French  fVeights  into  Englishy  in  a 
Letter  from  Mr.  John  Farey. 

To  Mr.  NICHOLSOX. 
SIR, 

Jl  IIFj  importance  of  having  tables  of  constant  referen ce Tables  of  re- 
as  free  as  possible  from  errours  will  I  hope  plead  my  excuse  b'eoiKrw.^L" 
./or  troubling  you  on  this  occasion,  and  obtain  insertion  for 
this  in  your  Journal,  in  order  to  point  out  two  very  errone- 
VoL.  XXII.—SlPPUEMIlNT.  Z  ous 
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cms  colamns  in  the  table,  which  yon  gaTe  in  your  4to 
Joarnal,  toI.  I,  p.  332,  for  reducing  grammes  of  the  new 
French  system  of  weights  into  English  grains,  and  ?oL  II, 
p.  284,  for  reducing  English  grains  into  grammes. 

The  French  The  errours  here  alluded  to  seem  to  have  originated  at  p. 

pammeerrone-  jpg  ^f  y^^^  fi„^  Tolume,  where  one  gramme  is  stated  to  be 

ouslv  Ewen.  /  «=» 

'  ^  22-966  English  grains,  instead  of    15-457,  which  mails 

from  multiplying  18*841,  the  number  of  French  grains,  bf 
•8204. 
^Q'^gctedfn  Since  the  aboTe  determination  of  the  ffrmmmcj  the cod- 

Cyclopsdia.  pletion  of  the  meridional  measurements  has  iatrodnced  a 
small  correction,  which  occasions,  I  suppose,  the  gramiBC 
to  be  stated  at  15-444,  in  the  article  GaaMMEia  your  new 
British  Cydopofdia,  which  is  the  proper  reciprocal  of 
*09475,  stated  therein,  under  the  article  Weight,  as  eqvi- 
Talent  to  1  grain  troy  ;  but  in  your  4to  Journal  fol.  II, 
p.  284,  the  whole  column  is  calculated  from  *04354  Instead 
of  the  abore. 
Corractiont  of  Permit  me  here  farther  to  remark  on  the  article  Woght, 
other  weights.  |„  ^^  |^,^  p^^^  ^f  ^i,^.  British  Cydopmdia  jvLSt  published,  that 
1  pound  troy  is  288  scruples ;  and  not  283  ;  that  1  scruple 
is  1*295  grammes  and  not  1-395;  1  ounce  ayoirdupots  is 
28*328  grammes,  and  not  28*32  ;  1  dram  is  27*34375  grains, 
and  not  37*975:  and  1  dram  is  also  1 -7705  grammes  aod 
not  1*81.  The  English  troy  pound  contains  or  equals  7031 
Paris  grains  nearly,  and  not  702  ;  the  English  aToirdupoisc 
pound  is  8532*5  French  grains,  and  not  8538,  according 
to  the  table  on  the  opposite  page  thereto :  the  first  colamo 
of  which  table  is  inconsistent  with  (as  not  a  true  reciprocal 
to)  the  second  column ;  for  1  French  grain  is  0*8204 
English  grains,  as  is  rightly  stated  on  the  preceding  pa^ 
and  not  '8203  ;  lOOGO  French  grains  are  8204  Englbh 
grains,  and  not  8233,  as  there  stated. 

As  unfortunately  the  conclusion  of  the  British  Cyclopa^ia 
prevents  the  errata  being  there  given,  1  have  set  them  down 
here,  aod  am, 

SIR, 
Your  obedient  humble  Serrant, 

JOHN  FAREY. 
12,   Upper  Crozcn  Street,  Westminster, 
l^th  January  1809. 

VII 
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VII. 

Account  of  an  Improvement  in  Tram  Plates  for  Carriugei 
on  Rail  Roads.  Btf  Mr.  Charles  ls  Caan,  of  Llanelf^ 
in  WaUs$*» 

SIR, 

1  IIA.VE  forwarded  to  the  Society  of  Arts  kc.  a  spccimm  Rail  roads 
of  my  new  method  of  laying  rails,  or  tram-plates,  on  such  HJ^  fJom  u^ 
a  plan  as  has  met  the  entire  approbation  of  those  who  ha?e  advanuges. 
seen  it,  and  are  acquainted  with  the  principle  on  which  such 
roads  should  be  formed.     Rail  roads  are  daily  increasing, 
from  the  great  adyantage  they  afford  to  manufactories  con- 
nected with  mines  and  minerals,  and  particularly  to  collieries. 
They  also  promote  Agriculture,  by  occasioning  lime  to  be 
procured  from  places    almost   inaccessible   by  any  other 
means,  or  whence  it  could  be  otherwise  brought  on  moderate 
terms. 

1  flatter  myself,  that  every  improrcment  on  this  system 
will  be  of  national  importance.  The  honour  I  receiyed  last 
year  from  the  Society  of  Arts  &c.  has  stimulated  me  to 
submit  the  present  subject  to  their  consideration. 

I  hare  also  sent  a  drawing  of  mj  method  of  laying  the  Improted  ndW 
tram.plates,  with  an  estimate  of  the  saving  that  will  arise  *'^^'**^'P**^*^ 
to  the  public,  by  adopting  the  said  method,  with  necessary 
remarks  on  the  principle  on  which  it  is  founded.  The  lead- 
ing rail  or  tram-plate  has  neither  tenon  nor  mortise  over  the 
plug.  The  stop-plate  terminates  the  specimen,  which  stop- 
plate  should  go  iu  with  some  degree  of  tightness  when  laid 
for  actual  use,  but  in  the  present  case  that  force  is  not  ne- 
cessary,  as  the  wooden  blocks,  l)y  a  carriage  of  upwards 
of  200  miles,  may  in  some  small  degree  be  misplaced.  I 
hope  any  impediment  of  that  nature  will  be  rectified  or 
allowed  for.  I  wish  it  to  be  understood,  that  a  stop-rail  is 
intended  to  be  placed  at  every  30  yards,  at  which  distance 
any  repairs  may  be  made  within  ten  minutes,  which  by  the 
present  mode  frequently  occupies  more  than  twice  that 
time,  exclusive  of  disturbing  in  some  measure  the  line  of 

*  Transactions  of  the  Society  of  Arts,  vol.  xxv,  p.  87.  Twenty 
guineas  were  voted  to  Mr.  le  Caan  for  this  improvement 

Z  2  TO^<\ 
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road*  •  By  my  method,  the  plates  hare  a  certain  decree  of 
play,  which  is  absolutely  necessary  to  aroid  that  breakage, 
which  too  frequently  takes  place  when  they  are  fixed  witk 
nails  and  plugs. 

The  plates  which  I  send  hare  been  fixed  in  sftae  blocks^ 
and  are  nearly  as  rough  as  when  taken  from  the  sand.  If  I 
am  faTonred  with  any  mark  of  the  society's  approbidos, 
I  shall  hold  myself  bound  to  transmit  snch  farther  comoo. 
nications  on  this  subject  as  may  be  required  by  them,  or 
any  person  desirous  of  adopting  my  plan. 

I  am,  Sir, 

Your  most  obedient  Serrant, 

CHARLES  LE  CAAN. 

Uanelljfj  Carmarthenshire^ 
Majf  12^  1806. 

SIR, 

Adrsintagcs  of       I  HAVE  considered  the  improrement  made  by  you  in  tie 
*®"^  specimen  exhibited  of  a  new  design  of  a  tram.plate,  and 

am  of  opinion,  that  much  advantage  may  be  derived  to  tram 
roads  by  the  adoption  of  your  plan,  in  preventing  the  temp- 
tation of  stealing  the  wrought  iron  nails,  with  which  tke 
plates  are  usually  fastened,  and  by  facilitating  the  operation 
of  laying  down  new  tram  roads,  and  repairing  of  old  ones. 

I  am.  Sir, 

Your  most  humble  Servant, 

J.  VANCOUVER. 
Uangennech  Park,  April  1^  1806. 
To  Mr.  le  Caan. 

SIR, 

Advantages.  SEVERAL  tram-platcs  on  your  new  metliod  of  fixing 

without  either  nail  or  plug  have  been  cast  under  my  hn* 
mediate  inspection,  at  Stradey  furnace.  The  same  may  be 
made  with  as  much  ease  as  any  others  now  in  use,  and  I 
conceive  they  will  obviate  the  many  impediments  that  arise 
^  from 
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from  the  irregularity  of  driving  the  nails.  I  haTO  no  doubt 
from  my  obseryation  of  yours,  but  that  they  will  answer 
extremely  well,'  and  proTe  less  expensire. 

I  am,  Sir, 

Your  obedient  Servant, 

J.  LEWIS. 
Stradey  Furnace^  Jpril  18,  1806. 

To  Mr.  le  Caan. 

Certificates  were  also  received  from  Mr.   R.  Jones  of  Further  to- 
Swansea,   agent  to  General  Ward's  collie^;   from  Mr.  "™*^'^- 
James  Barnes,  w]|o  formed  the  Mythcr  and  Carmarthenshire 
rail  road ;  and  Mr.  Edward  Martin,  of  Morristen,  an  emi* 
ncnt  colliery,  surveyor  and  planner  of  nil  roads,  all  tes- 
tifying the  advantage  of  Mr.  le  Caan's  invention. 


Reference  to  the  Engraving  of  Mr,  Charles  le  Caan's  tm* 
proved  Tram^Plates  for  Rmi'-roads.  PI.  X,  Fig.  i, 
2,  3,  4. 

The  tram.platcs,  fig.  1  and  2,  are  fastened  by  means  of  Description  of 
a   tenon  and  mortise  A  B,  each  having  a  correspondent  **^e  trani-platei 
bevel,  just  sufficient  to  keep  the  end  from  rising  up,  so  that  inaicior  rail 
the  head  of  one  plate  confines  the  end  of  the  other ;  by  roads. 
this  means,  tlie  workmen  are  obliged  to  form  their  road  in 
right  lines,  and  maintain  perfect  levels,  as  the  mortise  and 
tenon  confines  them  to  the  required  exactness  necessary  to 
make  a  perfect  road  :  curves  or  any  given  segment  may  be 
formed  with  the  same  nicety,  by  having  two  bevel  rails  or 
plates  made  for  such  purposes. 

Fig.  2,  A  side  view  or  longitudinal  section  of  the  two 
plates  placed  on  their  stone  blocks  or  sleepers  C  D,  shows 
two  plugs  in  dotted  lines,  one  bevel,  the  other  perpendicu- 
ar,  cast  in  the  stop.rail  or  plate,  which  is  so  called  as  it 
prevents  the  others  from  moving,  and  when  taken  up  re. 
cases  all  those  between  the  stop-plates ;  23  yards  of  rail 
'oad  made  with  these  plates,  may  be  taken  up  and  replaced 
rithin  ten  minntes.  The  plugs  in  dotted  lines  are  shown 
n  their  proper  positions  within  the  sleepers  E  F  G. 
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Description  of      The  Qsaa!  length  of  a  tram-platc  is  three  feet,  the  flandi 

and  m^^od  of  ^'  outside  edge  H,  about  one  inch  and  half  high,  the  sole  or 

vaking  nil       bed  I,  from  three  inches  and  a  half  to  four  inches  brotd, 

'  and  three  fourths  of  an  inch  thick  ;  but  these  dimensions 

may  he  Taried  according  to  circumstances.     The  most  ap. 

proved  weight  has  been  14  pounds  to  the  foot,  or 4?  pounds 

io  the  plate,  the  ends  from  which  the  plugs  project,  and  to 

which  the  tenons  and  mortises  fasten,  shoald  be  one  fourth 

of  an  inch  thicker  than  the  other  part  of  the  plate. 

Fig  3.  A  B  show  the  under  part  of  the  tenon  and  mortise, 
and  the  form  of  one  of  the  sloping  or  berel  pings. 

The  diameter  of  the  plug  near  the  shoulder  ia  one  indi 
and  three  quarters,  reducing  to  one  inch,  its  length  tvo 
inches  and  a  half,  forming  an  angle  of  eight  decrees,  the 
plate  from  which  it  projects  is  counter  sunk,  so  that  the 
shoulder  of  the  plug  may  not  receive  any  sharp  pressure  or 
prevent  the  plate  from  having  a  perfect  bearing.  There  is 
a  small  groove  in  the  whole  length  of  the  exterior  of  each 
plug,  to  admit  a  wire  to  piss  to  its  extremity,  to  draw  the 
plug  out  if  broken  by  any  accident,  also  to  admit  the  ei« 
pansion  of  water,  in  case  of  severe  frost. 

The  blocks  or  sleepers,  E  F  G,  on  which  the  tram-plates 
are  placed,  should  by  no  means  be  less  than  1*20  pounds 
each  in  weight,  but  should  be  heavier  on  some  kinds  of 
ground :  the  depth  of  the  hole  for  the  plug  should  be  thr« 
inches,  and  worked  according  to  the  inclination  of  the 
plug,  for  which  purpose  the  stone-mason  should  hare  a 
standard  cast-iron  gauge ;  there  should  be  projcctioos,  K, 
cast  with  the  ilanch  or  outside  edge  of  the  tram-plate,  as 
shown  at  fig.  1,  to  make  the  plates  lie  firm  on  their  sleepers. 
Fig.  4  is  a  section  of  one  of  the  ends  of  a  tram-plate, 
in  which  II  shows  the  flanch  or  upright  edge,  I  the  flat  part 
or  sole  on  which  the  wheels  of  tlie  wa^cjons  run,  D  one  of 
the  plugs,  K  the  proj'^ction  behind  the  Ilanch  to  make  the 
plate  lie  firm  on  the  blocks. 

GE^KRAL    OBSEnV\riO\N. 

A*»ant«pr«;  o^  The  advantages  of  laying  plates  on  the  above  principle 
this  conijVirfM!  ^^^  obrioiis :  the  blocks  being  put  in  their  places  never  siak 
•Jou  mc<le.       Velow  their  intended  level,  iho  act  of   driving  either  oail 

or 
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or  plug,  (\Thich  requires  a  considerable  degree  of  force,  and 
too  frequently  destroys  the  lerel  of  the  road)  being  here  un. 
necessary.  In  the  common  mode  of  making  rail-roads, 
from  the  irregularity  of  nails,  particularly  in  forming 
their  heads,  few  can  be  driyen  exactly  even  with  the  plate, 
and  they  are  perpetually  obstructing  the  passage  of  the 
waggon ;  the  workmen  frequently  not  proportioning  their 
holes  and  plugs  to  the  hole  in  the  block  also  occasions  con- 
siderable breakage ;  the  exertion  necessary  to  fix  a  rail  or 
plate  completely  is  great,  and  numbers  of  plates,  partU 
cularly  when  the  iron  is  short  or  brittle,  are  broken  near 
the  mortices  by  missing  the  stroke  of  the  hammer,  which 
must  be  used  with  great  force. 

Advantage  gained  in  laying  my  Tram.PIates  in  Comparison 
with  other  Modes 


jB.    s.  d. 


Nails  used  in  a  mile,  3590  of  3  in  the  pound, 
at  4d.  per  lb.  ..... 

Nails  lost  or  defective,  computed  at  per  mile 
Plugs  with  their  loss  .... 

By  breakage  of  rails,  average  from  experience 

Lessened  by  labour  in  block  laying,  calculated 

at  only  two  pence  per  yard        .        •        « 

By  breakage  of  blocks         •        .        •        • 


S(viii(in 

10  11 

Qpenie. 

1     0 

0 

0     ft 

0 

7  10 

0 

14  IS 

4 

1     0 

0 

j£49  19    4 


This  calculation  does  not  take  in  annual  loss  of  nails,  and 
breakage  of  blocks,  which  is  considerable. 
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TUT. 

Observations  on  the  Use  t*f  Add  Fumigaiiani  in  ptuifj^ii 
the  Air  ami  f/.i  piftg  ihe  Propesn  of  Qmtagum^  ami  (h^ 
mosi  nmple  y^ieutt'    aj  comfdclcl^  obtaining  this   t^cct, 
Extracicd  from  the  Corretpomlenct  etf  Mr.   GyYxaH^ 
Mqrvkam  ^. 

Contigioiw  dis-  i  CANNOT  yet  givf*  you  an/  partirolarsi  of  (Ic  disease, 

Bcidmnilea-  ^  *^**   prevailed   at   Pethifiers   at  the  end  of  last  summer | 

tions.  though  several  persons,  who  hare  fieea  the  reports  of  tli( 

officers  of  health,  have  assured  me,  as   I  itiformed  yoti   al 

the  time,  that  acid  fumigations  had  irridendy  put  an  end  t^ 

it.     I  shall  suyTiothrnj;  of  what  may  have  prevented  the  re. 

suit  from  being  puhlbbed,  or  why  it  has  not  even  tieeii  men- 

ttonr*!]  in  the  newspapers.     You  hiU   scarcely  believe,    tha 

indiil'ercnce  con!4  be  mrfied*  so  far  on  a  subject  of  such  im^ 

ruc^iom  toportancp.     No  donbt  ii^vai)lth  be  otf»erwisV*,  if  government 

impwvcmciits.  app^j^r^^  to  set  anyTntneon  the  discovery :  but  <here  are 

so  many  petty  inferciits,  that  t)ppose  its  utility  being  made 

known;  and  it  if  so  much  more  easy  ftn  a  man  to  throw  & 

veil  over  the  eflicaey  of  the  means,  than  to  confers  himself 

chargeable  of  harins;  been  ignoraot  of  thrtn,  or  of  havtog 

neglected  to  apply  thenrto  the  benefit  of  mankind! 

Infectious  dtft-  ^^  i  baTe  f>een  informed,  that  a  physician  in  considerable 

^**^  •"Y*        repute  asserted  a  fe^ir  duys  aco,  that  these  finntcations  wertf 
WkLnnut  direct        '  ,  j       rj    j  .3     ^ 

contatrion  Inefhcactouft  Qgain«kt  di^ea»es  not  conimtinicated  by  tnfuctton 
It  would  not  have  been  ami«s  10  have  ai^ked  him,  wbether 
he  thotjght  balls  and  bayonrtit  rotiveyed  any  infecliouK  prtn* 
ciples:  or  whether  he  did  not  know,  that,  whenever  4  ^;reat 
number  of  wounded  persons  were  conveyed  to  an  ho«piU), 
a  disease  clkl  not  soon  break  our,  that  attacked  the  nucMS, 
the  inedit  III  attendants,  and  nHcn  a  w  hole  town.  For,  &a 
I  hiive  said  on  a  former  ocrafion,  whaiever  be  the  first  caui^ 
or  the  nature  of  a  disea^^e,  that  afreets  «ererai  individuaU at 

Ifotpiul fevrr.  thf  same  time,  it  necesMurily  produces  an  hospital  fever, 
which  ultimately  occasions  more  ravage  than  the  original 
disorder;  and  itis  prisciscly  againsit  thifi  i^courge,  thai  mine- 


*  Aimales  de  Chiuiiei  voK  ilv},  p.  114. 
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ral  acid  famigations  afford  a  certain  preserTatiTe,  aVemedy 
the  efficacy  of  which  can  no  longer  be  disputed. 

The  more  secret  motires  there  arc,  to  mislead  opinion  on'^^timonies 
this  subject,  the  more  incumbent  on  me  it  is,  to  collect  snch  ^r.  GuytoL 
facts  as  testimonies,  as  may  produce  conviction.  I  have  at 
present  some  to  communicate  to  you,  which  cannot  fail  to 
appear  capable  of  making  an  impression  on  all  those,  who 
are  not  misled  by  prejudice;  and  I  will  add  some  remarks 
on  the  bottles  for  destroying  contagion,  which  are  not  yet 
sufficiently  known,  and  the  method  of  employing  them  for 
the  use  of  a  large  hospital,  so  as  to  have  always  at  hand> 
witho.-it  trouble  or  expense,  a  certain  preserrative,  and  a 
jpowerful  stimulus,  the  strength  of  which  may  be  regulated 
at  pleasure. 

Letter  from  Dr.  Mojon, 

Dr.  Mojon,  professor  of  chemistry  and  member  of  the  ^*  O^ok  acd 
Medical  Society  at  Genoa,  who  had  already  furnbhed  me empior^"* 
with  some  valuable  information  respecting  the  use  of  mine.^S*"^ 
ral  acid  fumigations  in  th^t  city,  which  makes  a  part  of  the 
additious  to  the  second  edition  of  my  treatise,  has  since 
addressed  to  me  the  following  letter. 

*^  As  soon  as  we  perceived  the  progress  of  the  epidemic  V*  ^^^*""^ 
fever,  recourse  was  had  to   the  acid  fumigations  in   onr        ' 
churches,  hospitals,  lazarettocs,  prisons,  and  barracks,  and 
in  the  chambers  of  several  sick  persons. 

"  On  the  20th  of  March,  1800, 1  was  sent  for  to  St.  An- «"  *  «h«rch 
drew's  church,  where  two  grave-diggers  had  dropped  dead,  effluvia, 
just  as  they  were  going  down  into  a  vault.  I  found  the 
church  offensive  with  putrid  exhalations ;  and  immediately 
directed  the  vault  to  be  walled  up.  After  causing  the  win. 
dows  to  be  shut,  I  placed  in  the  midst  of  the  church  a  large 
earthen  vessel  containing  six  pounds  of  common  salt,  and 
three  of  sulphuric  acid.  Some  lighted  faggots  were  placed 
round  the  vessel,  to  accelerate  the  extrication  of  the  Ta« 
pours,  which  erased  at  the  expiration  of  two  hours,  and 
then  the  windows  wore  opened.  The  noisome  smell  was 
completely  gone,  and  the  church  was  used  as  before,  with- 
out any  thing  offcHsive  being  perceived. 

^<  I  ob. 
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<^  I  obseired  the  same  effect  still  more  strikisglf,  wImi 
I  employed  oxigenized  momtic  acid  furoigatioiis  in  tbebrgot 
edifices,  particularly  in  St  Dominic's  church,  where  the  lir 
was  so  noisome,  and  so  loaded  with  patrld  emanations,  that 
its  stench  was  perceptible  to  some  distance  and  in  the  adji. 
•ent  hooses.  For  this  famigation  I  employed  eight  ponads 
of  salt,  four  pounds  of  salphoric  add,  and  n  pomd  and 
half  of  black  oxide  of  manganese. 

<^  To  purify  the  air  of  close  and  habited  honaet,  I  pre- 
ferred  fumigations  with  nitric  add,  which  were  equally  sac 
cessful,  destroying  the  contagious  miasmata  without  occa. 
sioning  the  least  inconTenience  to  tiie  sick.  There  is  no  in. 
stance  of  any  one  haying  caught  infection  from  a  sick  per* 
son,  where  these  fumigations  were  constantly  used. 

^^  To  secure  myself  from  the  effects  of  the  putrid  and 
contagions  exhalations,  to  which  I  was  daily  exposed,  I 
made  use  of  no  other  prophylactic  than  a  small  phial  of 
acetic  acid  (radical  Tinegar),  which  I  held  to  my  nose,  and 
by  its  means  I  had  the  happiness  of  escaping  the  infectioa 
during  the  whole  continuance  of  the  epidemic." 
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Effects  of  Fumisrations  with  oxigenized  Muriatic  Add,  MS 
reported  by  Mr.  Fleury^  Officer  of  Health  in  the  Nary, 

Mr.  J.  A.  Ficury,  in  his  Essay  on  the  Dysentery,  pre- 
seated  to  the  School  of  Physic,  January  the  4th,  1803, 
after  classing  frequent  fumigations  with  oxigenized  muriatic 
acid  among  the  general  means  of  regimen  and  rcnoTatioD  of 
the  air,  adds  what  follows  as  a  note  in  support  of  this  pre- 
cept. 

<^  After  the  signature  of  the  preliminaries  of  peace  aad 
the  treaty  of  Amiens,  a  great  number  of  French  prisoners 
landed  at  Cherbourg,  The  sick  were  carried  to  the  natal 
hospital,  of  which  I  had  the  charge.  Several  were  afflicted 
with  the  ulcer  called  the  hospital  sore,  to  remedy  which  all 
the  resources  of  physic  and  surgery  were  employed  in  Tain. 
The  fumigations  of  oxigenized  muriatic  acid,  employed  ha- 
bitually to  correct  the  air,  were  particularly  directed  to 
these  ulcers ;  and  soon  the  contagion,  which  imparted  to 
other  ulcers  and  recent  wounds  the  same  character,  was 

stopped, 
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stopped,  and  I  had  the  satisfaction  to  see  cares  gradnally 
effected,  ^rhich  1  had  before  attempted  in  Tain.  Though 
these  fumigations  were  made  in  wards  full  of  patients,  from 
the  impossibility  of  aroidlng  it,  and  this  rendered  their 
more  frequent  employment  necessary,  I  never  found  one 
person  complain  of  them,  or  sensibly  incommoded  by  them. 
It  was  not  the  same  with  those,  who  entered  when  the  Ta« 
pour  was  already  in  a  state  of  expansion ;  as  it  brought  on 
these  a  violent  cough,  and  obliged  them  to  quit  the  ward 
Immediately.'' 

On  the  Preparatiom  and  Use  of  the  PhUUs  for  removing 
Contagion* 

The  phials  for  prerenting  and  remoring  contagion,  which  Phiali  for  pie- 
I  have  mentioned  in  my  treatise,  have  become  pretty  com-  ^^i^|  ^ti^ 
mon,  since  they  have  been  kept  ready  prepared  in  the  shop  gion. 
of  Mr.  Bonlky.  In  fact  it  is  not  easy  to  conceive  any 
thing  more  simple  in  its  preparation,  more  convenient  for 
use,  and  less  expensive,  considering  the  property  this  com- 
position has  of  retaining  its  virtue  a  long  time.  I  have  one 
of  these  phials  prepared  neir  twelve  years  ago,  and  it  can- 
not now  be  uncorked,  without  the  persons  present  being 
immediately  sensible  of  the  oxigenized  muriatic  acid  gas, 
though  I  have  used  it  on  various  occasions,  and  no  addition 
has  been  made  to  it  since  it  was  first  prepared.  This  is  the 
property  of  what  I  call  extemporaneous  oxigenized  muriatic 
acid,  because  it  is  made  in  an  instant,  without  the  aid  of 
fire  or  any  apparatus  for  distillation,  in  short  by  simple 
mixture. 

However  easy  this  process  is,  certain  proportions  are  ne-  The  ingredients 
vertheless  necessary  to  be  observed,  in  order  that  the  evo-  ^^  ^  •"*** 
lotion  of  the  gas  may  be  sufficiently  abundant  to  be  effica-  Uoofid. 
dpoS}  yet  not  so  rapid  as  to  burst  the  vessel :  and  it  is  ob- 
tIous,  that  the  proportions  do  not  depend  simply  on  the 
relative  quantities  of  the  acids  in  this  case,  but  still  much 
more  on  their  degree  of  concentration. 

Several  persons,  having  seen  the  stopples  of  these  phials 
rise  spontaneously  the  moment  they  opened  them,  were 
alarmed,  and  mentioned  it  to  Mr.  Boulay ;  who  accordingly 
thought  it  necessary  to  dilute  the  mixture^  that  it  might  be 
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Ic^s  scttTe.  Soon  after  this  I  was  informed,  that  phids  re* 
ceatly  bought  of  htm  scarcely  made  any  impression  on  tlw 
nose  when  opened  under  it;  and  some  were  brought  lue, 
from  which  1  found  in  fact  but  a  slight  smell  of  coramoa 
muriatic  acid.  On  my  representinfi^  this  immtHliatcly  to 
JVlr.  Boulay,  be  at  once  made  his  phials  as  strong  as  tbcj 
ought  to  be;  ami  i  know,  that  those  he  has  since  sold  were 
well  prepared.  This  however  suggested  tome,  that  it  might 
bo  proper,  to  determine  the  process  with  more  prcci&ioB 
than  I  had  hitherto  do^e,  I  mean  with  regard  to  weight  and 
measure,  in  order  to  have  a  liquid  at  all  times  manai^eable, 
and  of  a  permanent  degree  of  activity.  I  shall  proceel 
therefore  to  give  the  receipt  with  all  its  particulars. 
ThephhUde-  The  phials  to  bo  m^de  portable  should  scarcely  exceed  id 
•cribed.  capacity  4 J-  centilitres  [Hoz.],  or  45  cubic  contimctrcs 

[about  2|  cubic  inches].  This  is  the  measure  of  those  pre- 
pared by  Mr.  Boulay,  who  puts  them  into  ^  case  of  hard 
wood,  commonly  of  box,  neatly  made.  The  cap  of  tliis 
case  screws  on.  It  is  unnecessary  to  say,  that  the  stopple 
of  the  phial  must  be  of  glass,  and  ground  to  ilt  perfectly 
tight. 
Method  of  pre-  Having  selected  a  phial,  it  is  to  he  measured.  Suppose 
paring  them  j^g  capacity  to  be  just  45  cub.  cent.  [Ijoz.],  3  gr.  [46'32 
graius]  of  black  oxide  of  manganese  are  to  be  put  into  it^ 
powdered,  but  uot  finely,  and  sifted  only  through  a  hair 
sieve. 

To  these  add  7-5  cub.  centim.  [about  y  of  a  cubic  inch] 
or  j  of  a  centilitre  [{  of  an  oz.]  of  pure  nitric  acid  of  the 
specific  gravity  of  1*4  (about  39^  of  Haume's  areometer), 
and  an  equal  measure  of  muriatic  acJd  of  the  specific  grariry 
of  1-131  (about  17^  of  Baume's  areometer). 
The  stopple  being  put  in,  the  process  is  finished. 
ThcyTTiiisi  not      1^  **•  fo  be  observed,  that  about  two  thirds  of  the  capacity 
be  more  than    of  the  phial  will  thus  remain  empty.     This  is  an  essenfial 
one  arud  full.  J.  .  .  L      .,....., . 

condition,  without  which  it  is  impossible  to  confine  the  p*. 

Having  once  exceeded  this  proportion  in  a  very  strong  iiiat- 
glass  phial,  that  would  hold  4  dccil.  [13  oz.],  I  saw  the 
stopple,  which  weighed  122  gram.  [1884  grs.],  drivesiout 
to  such  a  height,  that  in  falling  it  broke  the  phial.  Dut  it 
is  easy  to  prevent  iili  accidents,  by  keeping  niihiu  theliuiits 
here  ?iss*\'^\\^d. 

It 
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It  will  not  be  improper,  to  add  to  the  instrnctious  for 
Ifreparing  these  phials  the  maoner  of  using  them;  for 
things  acquire  value  only  by  the  skill  with  which  they  aro 
used. 

In  the  first  place  it  is  to  be  obserycd,  that  the  Intention  Manner  of 
of  the  screw  is  chiefly  to  bring  the  cap  of  the  cttse  to  the  "^*"S  ^^*"^ 
proper  point  for  con^ning  the  ^tbpple  of  the  phial ;  which 
Blight  otherwise  be  raised  up  by  the  expansion  of  the  v«- 
povr,  and  allow  the  acid  to  escape;  so  that,  if  you  were  to 
endeatour  to  tarn  the  screw  as  far  as  it  >voald  go,  or  eTeti 
if  yon  were  to  turn  it  with  too  much  force,  you  would  ne« 
cessarily  split  the  cap,  or  ercn  crack  the  neck  of  the  phial, 
which  would  be  still  more  dangerous,  if  it  were  not  imme- 
diately perceived. 

I  have  observed,  that  the  first  thing  done  by  those  whocauiion. 
mre  unacquainted  with  the  nature  of  arid  gasses  is,  to  apply 
tho  phial  to  th^  nose,  as  they  would  a  smelling  bottle ;  whence 
they  feel  an  irritation  so  much  the  more  painful,  because  it 
is  more  quickly  carried  to  its  maximum.  It  is  necessary 
therefore,  to  inform  such  persons,  that  the  phial  for  destroy, 
ing  contagion  should  not  be  brought  near  the  nose:  on  thu 
contrary,  it  should  be  kept  at  a  distance  from  it  when  it  h 
VDstopped ;  and  when  it  begins  to  make  an  impression  on 
the  olfactory  nerves,  it  is  time  to  stop  it  again,  unless  it  be 
required  to  render  the  fumigation  efficacious  \n  a  given 
•pace,  as  when  the  object  is  to  purify  a  chamber  rendered 
noisome  by  putrid  effluvia.  In  this  the  phial  should  l)e 
placed  on  a  table,  and  left  unstopped  for  some  minutes. 
With  these  precautions  we  may  obtain  all  its  good  effects, 
without  experiencing  the  least  inconvenience. 

So  much  for  the  use  of  the  portable  phials :  you  will  soon 
see,  that  I  have  carried  my  views  much  farther  respecting 
the  advantages  to  be  derived  from  the  preparation  they 
contain. 

Permanent  Apparatus  for  destroying  Contagion  in  Hospi* 
iaisj  publie  Places y  ^c. 

It  is  with  some  unwillingness  I  employ  the  word  appara-  Permanent  :ip. 
iusy  which  may  perhaps  be  sufficient  to  frighten  many  per-  f *  *I*j^  ^^\- 

soni, 
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sons,  thoagh  in  fact  it  is  applied  only  to  aressd  kept  naif 
to  be  opened  when  necessary,  and  which  in  thb  Tiew  migkc 
be  called  a  box  of  saiubrii^f  but  the  name  is  of  little  ■§• 
portance,  and  I  leave  it  to  custom  to  settle  thb,  so  the  tkiag 
itself  be  adopted. 

In  reciting  the  numerous  experiments  I  made  in  one  of 
our  hottest  summers  on  considerable  bodies  of  air  contiw- 
nated  by  sanious  putrefaction,  I  announced,  that  I  took 
the  precaution  frequently  to  leare  open  in  my  laboratory  a 
▼ery  large  phial,  containing  the  miKtnre  aboTe  mentioocd 
for  the  extemporaneous  production  of  oxigcniaed  moristic 
The  mixture     add  gas.     This  phial,  which  had  since  been  n^lected,  hsT. 
^d  oxi^mi-  ^«  *»"«■  *■*  °*y  ^*X  »  ^cw  days  ago,  I  was  surprised,  on 
atic  acid  gas  a  taking  out  the  s topple,  at  the  strength  of  the  gas  it  still  for- 
long  whi  e.        nigiied  after  the  expiration  of  two  years.     This  contiaced 
me,  that  the  mixture,  kept  in  sufficient  quantity  in  large 
vessels,  would  supply  the  place  of  all  fumigations  to  destroy 
contagion,  ana  answer  the  purpose  as  effectually,  without 
trouble,  expense,  or  inconvenience,  and  without  its  bdif 
necessary  to  renew  the  preparation  till  after  a  consideiable 
time,  even  in  cases  where  it  would  be  most  frequently  ne- 
cessary to  give  issue  to  the  gas. 
WiSMiry  con-      ^*  ^*  obvious,  that  the  capacity  of  the  vessel  must  be  pn^ 
«iition«.  portiouate  to  the  extent  of  the  space  to  be  purified,  aod  it 

aperture  sufficiently  large,  to  give  instantly  the  volame  of 
gas  required ;  that  is  to  say,  so  as  to  extend  to  every  pari 
without  too  powerfully  affecting  those  who  are  nearest  to  it 
Lastly,  the  gas  must  be  so  confined,  that  it  cannot  burst 
out,  or  even  escape  imperceptibly :  in  a  word,  so  that  it 
will  only  diffuse  itself  around  when  we  wish  it,  cease  to  be 
diffused  at  pleasure,  and  remain  for  months  without  its  pre- 
sence being  suspected. 
Easily  obtain-  ^^^  these  conditions  are  easily  obtainable  for  the  largest 
able.  hospital  ward  by  the  moans  I  am  about  to  describe. 

Apparatus de-       Take  one  of  those  very  thick  flint  glass  tumbcrs,  which 
icribed  ^^^  common  in  the  shops,  of  II  or  14  cent.  [4*3  or 4-7 

inches]  high,  and  10  [3*9  in.]  in  diameter;  holding  aboot 
7  decil.  [1'47  wine  pint].  Grind  the  edge  so  that  it  mtj 
be  closed  by  a  piece  of  plate  glass.  Cement  the  bottom  of 
Ihe  tumbler  into  a  piece  of  wood,  which  is  to  be  made  (ui 

bf 
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by  sliding  horizontallj  into  grooTes  at  the  bottom  of  two 
uprights.  To  these  uprights  a  cap  ninst  he  fixed,  through 
vrhich  passes  a  screw,  to  raise  or  lower  the  stopple  by  means 
of  a  nut  in  a  sliding  cap,  to  which  the  piece  of  plate  glass 
is  to  be  cemented. 

An  inspection  of  the  figures,  PL  X,  Figs.  5  and  6,  will 
show  the  form  and  dimensions  of  every  part  of  this  little 
apparatus,  which  should  be  wholly  of  wood,  without  iron 
or  any  other  metal,  and  the  construction  of  which  requires 
nothing  extraordinary  or  at  all  expensive. 

A  a  small  square  of  wood,  into  which  are  fixed  the  two 
uprights,  BB. 

C  a  glass  tumbler,  cemented  into  a  little  morahle  piece 
of  wood,  i/,  which  is  eecured  by  a  groove  in  each  of  the 
uprights. 

£  a  wooden  screw,  passing  through  the  upper  cross  piece 
F,  and  carrying  the  movable  cross  piece  G,  which  slides  on 
the  two  uprights  by  means  of  a  groove  at  each  end. 

H  the  plate  of  glass  performing  the  ofiice  of  a  stopple, 
and  cemented  to  the  under  side  of  the  movable  cross  piece. 

The  vessel  being  thus  arranged,  and  its  capacity  being 
we  will  suppose  7  decil.  [near  1|^  pint],  pour  in  first  a  de- 
cilitre [3*369  6z.]  of  nitric  acid,  of  the  strength  mentioned 
above,  and  then  an  equal  quantity  of  muriatic  acid ;  add 
40  gram.  [618  grs.]  of  black  oxide  of  manganese  pow- 
dered ;  and  immediately  close  the  vessel  by  screwing  down 
the  stopple.  These  proportions  are  assigned  from  the  ne- 
oessity  of  leaving  at  least  two  thirds  of  the  capacity  of  the 
tumbler  empty. 

If  the  contagion  were  considerable,  or  if  the  foci  from  In  large  or  very 

which  it  issued  were  sufficiently  numerous^  to  renew  it  in  a^*^"^  P'**^*^  *^** 
,  ,  •'  or  moie  necet- 

thort  time,  it  would  be  advisable  to  have  two  or  three  suchsary. 

apparatuses  in  the  length  of  the  ward. 

In  a  place  less  extensive  than  1  have  hitherto  supposed.  In  some  ca>oA 
in  a  ward  for  instance  containing  but  ten  or  twelve  beds,  or*j,*y^{J^'  pj^^j 
In  a  public  room  where  the  air  is  vitiated  only  by  a  tempo- sufficient. 
rary  accumulation  of  animal  effluvia,  we  might  emplov,  in- 
stead of  one  of  these  tumblers,   a  wide  mouthed  stopple 
bottle,  such  as  the  jy^lassmen  sell  for  the  use  of  chemists. 

Their 
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Their  capacity  it  conimoiilj  abont  40  or  45  oentiL  [14  tf 

15  oz.]  ;  and  their  sfopplcft,  vMrh  arc  made  t5  ^t  fi^rt^  an? 
3  cent.  [I' 18  inch]  or  more  iu  diameter. 

It  is  obvious,  that  bj  piittnig  Into  one  of  ikt9t  pUrii 
6  crnfil.  [^*?5!oz.]  of  each  of  the  tno  acids,  and  ?4^M%. 
[370grs.]  of  blark  oxide  of  maniiranrsef  we  shall  roafl^' 
obtain  a  reservoir  of  i^as  for  destrnyinsr  infection.     Tbf 
only  thin !^  to  be  approlu'ndodi  against  which  the  appamrni 
aboTc  dcscrilwd  is  socnro,  is  that  the  sto^iple,   beinjj  SL-curt-J 
only  by  its  weight  and  the  friction  of  the  neck,  j»houlc!  h«» 
forced  out  by  the  elasticity  of  the  j^as:  but  this  may  b-;  pre- 
vented by  loadinaj  the  stopple  wirh  a  heaTv  cip  of  le^il. 
Method  of  ^^^  farther  diredion  need  bepven  respecting  the  :jiuJe  of 

using  iheni.      iisini»  these  reservoirs  of  gas  for  destroying  contagion.  ii:-2n 
to  open  them  when  it  is  deemed  requisite,  and  to  c\o^v  il-'r:i 
as  soon  as  the  persons  nearest  at  hand  be^iu  to  be  atLcioi 
by  them.     After  this  wc  may  rely  on   the  spontaneous  ex- 
pansion of  the  pertion  set  at  Iil>erty«     The  elfcrt  will  h< 
such,  that,  if  the  vessel  have  remained  open  only  four  ^r 
lire  minutes,  those  who  come  into  the  room  an  hour  afra 
by  the  remotest  door  will  immediately  percoivc*,  tI:aL  OMiiii- 
ized  muriatic  arid  i;as  has  been  extricated. 
A«!vni<t)LV'«<if        You  will   he  of  opinion  asMirodly.   that  of  all  thi^  ??:!»- 
theoxuuuriatic  ^j,^j^^,^  ;idf)i)ted  for  fuinii:ciiion  this   i^  the  most  simiiii*.  the 
least  liahle  to  acrideiit,   and   the   bist  adaM('.Hl  to  c^:;]::^  t 
use:  and  when  you  considiir,  that  the  ir-is  it  sots  in  ..c;. 'i 
is  arknowIedir<d  to  be  tlMMnost  eliiracions,   e>en   b\  ■:  i-: 
who  have  appeare<l  to  dread  its  aciiviiy,   because  thc\  v..-. 
unacquainted  with  the  means  of  moderiitinix  it  at  will:  ai.;' 
lastly,   if  you  adopt  the  decided  opinion  of  several  pr  j.-  - 
sional  cfentlemen.  that  this  i;as  has  the  prt>perty  of  exiirin^ 
the  vital  powers  ab'jvj  ail  oihcr  acid  gassos:  you  will  jur- 
haps  think  with  me,  that  when   the  |)eity  passions  2tv  ix- 
hausted  by  stru^cilinir  attain st   convierion,    the  o\i:::uiz.^ 
niiiriatic  acid  gas  will  be  adopted  in  prelorenco  as  tl:.^  j  li- 
niary  antidote  to  contaj^ion,  and  its  extemporaneous  r-ro- 
paration  will  be  the  most  common  resource  in  the  ro^i.^.cn     i 
of  health. 
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IX. 

Account  of  a  Well  for  prererving  and  fiitoring  Rahuwuier 
for  domestic  Purposes,  uhdre  a  Suppli;  of  Spring^wafer 
I      irii#  not  easily  to  be  obtained*     Communicated  by  J.  li. 
(GtmrEN,   Esq, 

^^r  To  Mr.  NICHOLSON, 

SIR, 

llXOU  may  perhaps  deem  the  followii^g  aceount  of  a  Gt«  Well  for  fittia- 

^ierin^  rain-water  well,  which  has  been  successfully  tried  ""•* '^**'*  **^^' 

fclicrc  by  tlic  Earl  of  Caernarvon,  not  undeserTiog  of  notice 

in  your  valuable  JouroaU     \lh  lordship  has   lately  erected, 

upon  a  dry  gra?elly  emtoeuce  in  lii>  park,  aii  orttatneolal 

xircuiar  building,  consisting  of  a  room  and  open  colon^ 

*iiadeft  ftbove^  and  apartnienti  for  cottagers  upon  the  base- 

jnent  icon     Considerable  discussion  arose  upon  the  mode  Difficulty  of 

pf  supplying   them  with  water,  from  the  great  depth  to  Il^jllf a!f^!^ 

which  it  was  necessary  to  sink,  in  order  to  obtain  aq  ofldCp  ucuc«, 

five  well.     My  friend,  Mr.  John  Loat,  builder,  of  Clap- 

iiam,  who  had  furnished  the  plan  for  the  construction  of 

the  dome  roof,  mentlonod  to  me  a  contrirance  of  his  fa* 

tiler's  to  meet  a  similar  difficulty,   which  had  been  attended 

with  inTajriable  success,  and  Lord  Cacrnarron  immediately 

determined  upon  carrying  it  into  ezecuHoQ* 

^■Following  Mr.  Loat*s  instructions,  we  sunk  two  wells,  oUfi^ted  by 

^f  feet  deep  by  4  feet  diameter  each,  which  for  crreater  ^**^**^^^'^'^ '^^^ 
^^  T  I    XT  fT»  water  in  unt 

perspicuity  I  shall  call  No.  1  and  2.  They  are  a  trifllag  urelUnd  fiitra- 
distance  asunder,  and  were  carefully  clayed,  to  prcTcnt  per-  '"J*  **  ^^^  ^*' 
eolation  into  the  surrounding  soil,  and  lined  with  bricks  iu 
|he  usual  manner*  A  well  secured  communication  was 
jnadc  between  the  two  wells,  by  a  small  leaden  pipe  insereed 
two  Sf^eX  from  the  bottom.  All  the  pipes  from  the  roof  wera 
directed  into  N«,  I  \  and  an  oak  floor,  bored  full  of  small 
|iolcs,  and  supported  upon  posts,  was  laid  tn  at  No.  S, 
laai  aboTe  the  pipe  of  communicadou.  Upon  this  floor 
was  first  placed  a  stratum  of  well  washed  coarse  graTcl^ 
jiben  one  of  finer,  next  a  stratum  of  coarse  tand^  and  finally 
FoL.  XXn.— Sufplijumt,        th  oat 
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one  of  the  finest  sand  we  could  procare,  making  altogei]ier  I 
two  feet  in  thickness  of  siUdous  substances.  The  water, 
which  is  received  into  No.  1,  passes  through  the  leaden  pipe 
inloN6.2,  and  ikratat  by  asc^sot  througli  the  aUato  «f 
aand  and  grat^  the  space  below  .the  lerai  of  tho  oak  ioor 
hi  both  wells,  acting  as  a  oevpool^  receives  all  sedineot 
The  pamp  is  of  course  affixed  in  the  lilteriqg  mMm  Both 
wells  are  covered  up,  but  plenty  of  air  is  admitted  to  them, 
through  apertures  made  for  tMi  pirposa. 
Advanuges  of  You  will  immediately  perceiYe,  that  the  merit  of  ttis  ^ 
P  consists  altogether  in  the  filtration  by  ascent,  with  a  camp^ 

tent  space  tMtr  the  apparattii.  •  Tile  Ittlentices  of  die  sstd 
ar^  tims  ner^  clogged,  and  its  power  is  presei»<sd  nia- 
piircd  for  Hn  Indefinite  pen^.  The  Well  folly  aaswen  Mi 
intended  purpose,  and  the  w4tcr  is  altogMher  oatcdtat  t 
Mto  been  templed  to  submit  tbi^  sCatMient  to  joa  fMml 
persuasion,  that  there  arc  i^W  hfousiss,  whieh  ma/aot  ht 
made  In  this  manner  to  supply  ateetlent  water  la  salciaiC 
quantity  fot  domestic  consumptloti-;  and  that  illialiela 
abound,  where  the  filtratibg  well  may  be  resotuil  to  wiA 
squal  comfort  and  advantage. 
I  am,  Sir, 

Your  obedient  humble  Senraot, 

J.  R.  GOWEN. 
JlighderCy  Ncu:burj/j  Bcrksy 
Jprilly  1809. 


An  Inqiwjf  into  the  StruclHre  of  Seeds^  and  espedaB^  uio 
(he  true  Nature  of  thai  Part  edited  by  Gterfner  the  Vu 
teilus.  Sif  James  JEdwardSmitu,  M.D.  F.R.S.  P.LS-^ 

Gaitner  first      ^JTiERTPfEfl,  80  jttstly'cplebratcd  for  his  anatomicil  isJ 

named  and  de-  physiological  inquiries  into  the  nature  of  seeds  in  ffenenit 

luf,  and  for  his  particular  tllostration  of  one  thousand  different 

idnds,  claims  the  merit  pf  fir^t  giving  a  name  and  definitioii 

•  Trans«  of  the  Liimesn  Society,  vol.  xjc,  p.  204. 
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tb  4  pari  cMtA  by  hini  the  vitelius,  w^lch,  thoagb  not  te. 
tlrely  ttnobserred  by  preceding  philo«6phers,  had  recdTed 
M  |:iaHidllar  desfcriptioii  or  explanation.  Before  We  etitar 
npoh  the  inTestrgatidn  of  this  organ,  it  is  necessary  tb  eon. 
«idi!'r  the  strnciure  and  functions  of  the  parts  of  a  sised  fa 
federal ;  and  this  it  will  be  best  to  do  physiologically. 

Thre6  agents  are  necessary  to  the  germination  of  seedd, —  Germination  of 
moilBturt,  heat,  and  idr.     A  seed  committted  to  the  gronhd  ^^'"^i^ 
Absorbs,  throtigh  the  Tessds  of  its  base,  the  jaiceS  of  th«  and  air. 
<dil,  or  any  other  moisture  that  comes  in  its  way;  while  it 
teci&f^y  thtonghbut  its  whole  snbstance,  a  definite  portion 
of  heat,  ttoine  seeds  requiring  a  greater  share  of  the  latter^ 
for  the  purposes  o^.  Tegetation,  than  others.     Moisture  and 
keat  however  are  not  of  themsel?es  sufficient  to  cuuse  tha 
germinatton  of  seeds.    It  has  long  been  known,  that  airis 
c^ally  necessary ;  and  modem  chemists  hatfe  ascertained 
iozigen  gas  to  be  the  particular  higredient  of  the  atmospberie 
Ur  Which  is  requisite,  and  which  is  absorbed  by  seeds,  ia 
ne'tii6thehts  of  incipietit  germination,  from  or  through  th* 
khiftAtnditifg  idil.    Thus  the  bulk  of  the  beed  h  increased^ 
Uifa  Its  inHai  )[n4eidp]e  stimulated.     It  but^ts  its  ioitnediat^  integuoMiit 
KMifguindnt^  of-  testa^  and  in  the  first  place  sends  forth  th^ 
Wditte,!  dr  yohng  robt,  into  the  ground. 

' '  This  part  hdtigy  as  Dr.  Darwin  well  obSerres,  most  sns.  Radiclt. 
)fti^b!e  of  the  stimulus  of  moisture,  elongates  itself  in  the 
^icMbh  !n  which  it  meets  with  this  stimulus ;  and  descend, 
li&g  fntb  ike  earthy  while  it  fixes  the  infant  pldnt,  assumei 
its  own  piy>per  function  of  imbibing  nourishment  for  the  fa» 
luYfe  sfippbrt  of  that  plant.    . 

But  before  atl^  supplies  can  be  thus  obtained,  consider.  AIbiuB«D« 
mble  demands  are  made,  eren  by  the  root  itself;  and  ncrt 
iraty  an  evolution  of  parts,  but  likewise  an  increase  of  bulk, 
fakes  place  in  the  young  regetable.  For  this  necessary  pur. 
pose  a  store  Is  prepat'ed  in  the  atbumen^  a  substance  either 
Constituting  a  scSparate  body  by  itself,  as  in  grasses,  com, 
{Mllitas,  &c.,  which,  frotu  a  iiard,  dry,  and  tasteless  mass, 
changes,  by  the  action  of  water  and  ozigen,  into  a  milky  or 
saccharine  fluid ;  or  the  same  substance  is  lodged  in,  or  united 
with,  the  bulk  of  another  part,  next  to  be  mentioned,  the  co* 
tyledon,  or,  as  they  are  generally  of  tire  plural  number, 
'Cotyledons. 

^  A«  As 


356  ^'  '^^^  STKL'CTUKE  OF    ICEM. 

Cotyledons.  As  tho  root  is  the  part  siimalated  by  moistore,  the  cotj*. 

ledoiis  appear  to  be  most  stimulate  J  by  air,  and  the>  coose* 
quentiy  raise  thcmselTcs,  for  the  most  part,  out  of  thegronnd 
in  order  to  rccciTc  it,  in  tlic  form  of  seminal  leaves,  wdl 
known  to  |Kvform,  for  a  tiinr,  the  functions  of  real  klTcs, 
and  evon,  by  the  action  of  light,  to  assume  their  green  co- 
lour. The  albumen  cannot  be  said  to  be  stimulated,  or 
acted  npon  as  a  living  body,  by  the  air  or  gas,  which  oqIj 
produces  chcniiral  changes  ia  it;  and  the  deitinatioii>  of  this 
substance  bein^  soou  accompli^ed,  it  disappears  by  sb- 
sorption.  Not  so  the  other  parts  of  the  seed,  one  of  which 
becomes  the  still  desornding  root,  the  other  the  nurse,  or, 
if  wc  may  say  so,  the  foster  brother  of  the  young  ascradU 
in^r  )il>xnt,  which  last  originates  from  the  extremity  of  the 
embryo  op ^>osite  to  the  root,  bat  always,  like  that,  most 
intimately  connccti'd  with  the  cotyledons.  These  indeed, 
sooner  or  later,  wither  :wAy;  whei^the  acqnisition  of  rcsl 
and  more  ample  foliage  renders  tJiem  sn  peril  nous,  or  no 
ionger  necessary.  But  all  cotyledons  do  not  ascend  not  of 
the  earth,  nor  assume  any  of  those  functions  of  leaves  io 
nhich  light  is  conoirncd.  lu  tho  horse  chesnut,  the  c^amus 
nclumbo^  the  irojkeoluMmqjux^  and  some  other  plants,  thej 
always  remain  buried,  no  doubt  acted  upon  by  the  air  or 
gas  aluuo.  Even  in  plants  uf  the  same  natural  order,  pa- 
pilionacccr^  some,  as  lupinn^^  raise  their  cotyledons  ioto 
the  air  and  light,  in  the  form  of  very  conspicuous  greea 
■seed-leaves ;  while  others,  as  lathyrus^  retain  them  under 
ground,  roiicoaled  in  the  blaek  skin  of  the  seed,  quite  out  of 
ihe  reach  of  every  ray  of  the  latter.  In  these  we  knows 
farinaceous  albumen  is  lodged,  whether  the)'  rise  into  the 
ligiit  or  not;  and  the  closest  analogy  leads  us  to  conclude, 
tLat  their  functions  arc  otherwise  similar,  which  can  only 
be  with  respect  to  air« 
ifot  iiidivHnsa-  '"'**•"  Cotyledons  however  are  not  indispensably  requisite 
We.  to  a  seed,  though  the  albumen  appears  to  be,  in  some  form  or 

other,  necessary  to  all  seeds.  Not  to  mention  the  tribes  oi  tc- 
gctables  alloned  or  guessed  to  be  without  cotyledons,  and 
thence,  for  systematical  convenience,  denominated  acotyledo- 
Absent  in         'lo^is ;  all,  who  have  suflicicntly  considered  the  matter,  know 
plants  cai!cd     ^^^t  iu  thosc  called monocotyledouous,  what  \s  vujgarly  Uki  n 

inonocotyiedo-  "      '       ^ 

lout.  •-' 
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for  the  cotyledon  is  really  an  albamcn,  a  part  fuhdamcntally 
distinct  in  functions  from  what  is  proper  to  a  cotyledon. 
Thus  even  so  conspicaons  a  family  of  plants  as  the  orchideip^ 
which  the  faithful  Jiissieu  confesses  were  only  presumed 
from  analogy  to  be  monocotyledonoui,  or,  as  he  (piardcdly 
expresses  it,  to  have  <<  a  single-lobed  rorcif/f/m,'*  haTebccn 
shown  by  Mr.  Salisbury,  In  the  eighth  Tolnme  of  our  Triansi 
actions,  the  only  person  I  believe  who  has  well  examined 
their  germination,  to  hare  in  fact  an  albumen,  but  no  coiy* 
ledon  at  all.  Nor  does  such  ambiguity  or  uncertainty  b^. 
long  to  this  family  alone.  Many  plants  are  presumed  to  be 
monocotylcdonons,  chiefly  because  they  grow  in  the  water ; 
and  it  is  much  to  be  regretted,  that  this  fundamental  prin^ 
ciple  of  all  natural  systems  should  in  many  cases  be  so  illi: 
'established,  and  rcry  often  so  extremely  difficult  to  detect 
or  to  determine ;  which  happens  in  general  w  here  its  help  is 
most  wanted,  as  I  shall  presently  endearour  to  show ;  but  I 
must  first  speak  of  the  more  immediate  object  of  the  present 
essay. 

Gsertner  asserts  the  vitellus  of  seeds  to  be  <' distinct  from  Vltdlut. 
^<  the  cotyledons  as  well  as  from  the  klbumen,  and,  for  the 
^^  most  part,  situate  between  the  latter  and  the  embryo."  ..  v» 

He  considers  as  its  principal  diagnostics  the  three  following  la charactent 
characters :  "  1st,  that  it  is  most  closely  connected  with  the^jjjjj^^*  ^ 
**  embryo,  so  as  not  to  be  separable  from  it  without  injury 
^<  to  its  own  substance:  t2dly,  that  notwithstanding  this  in. 
**  timate  connection,  it  nercr  rises  out  of  the  integumenff 
^'  of  the  seed,  as  the  cotyledons  usually  do,  in  gerroinatioo, 
^^  so  as  to  become  a  seminal-  leaf,  but,  rather  like  the  aU 
^*  bumen,  its  whole  substance  is  destroyed  by  the  seedling 
^<  plant,  and  converted  into  its  own  nourishment :  and  3dly, 
^^  that  if  the  albumen  be  likewise  present,  the  riiellus  is  aU 
<<  ways  situate  betwixt  that  and  the  embryo,  in  such  a  man.. 
**  ner,  however,  that  it  may  be  separated  from  the  albumen 
<*  with  great  ease  and  without  injury."  For  which  reasons 
this  able  writer  considers  the  or^n  In  question  as  <^  allied 
*^  on  the  one  hand  to  the  albumen,  on  the  other  to  the  co. 
<<  tyledons,"  but  truly  distinct  in  nature  from  both.  Ho 
proceeds  to  observe,  that  <<  it  is  of  all  the  internal  parts  of 
<<  a  seed  the  most  singnfar,  and  by  far  the  most  nnfre- 
«*  qucnt." 
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Th«Mdoiiot        y^fWj  to  consider  all  thete  pbinti  separmfetljr,  ia  tike  lit 
hold.  pjg^  ^ii^  viiellus  is  notmore  closely  connected  wUh  dieoiu 

brjo  than  the  greater  part  of  cotyledonf  are ;  aocoidinn  U 
the  figures  aod  descriptions  of  Gxrtner  himself^  the  iidelitf 
of  which  most  be  endent  to  any  one  in  the  habit  of  isisf 
his  book,  and  especiaUj  to  those  who  wiU  take  the  troeUe 
of  comparing  a  few  of  them  with  the  seeds  to  whkh  tfaej 
refer,  while  in  the  earliest  stage  of  gennination,  at  wkick 
time  the  relative  connection  of  the  parts  is  beetascertuaed. 
2dly,  That  the  vitellus  never  rises  ont  of  the  uronnd,  is  s 
circumstance  common  to  it  with  many  cotyledons^  allowed 
to  be  such  by  Gaertner,  as  in  the  kgumimMis  plants,  sod 
others  alreadf  mentioned.     3dly,  That  the  vitdiau  is  atn- 
ate  between  the  albumen  (if  the  latter  ba  present  as  a  se. 
parate  organ)  and  the  embryo,  is  only  %  f^e^essary  eonse- 
ifnenoe  of  the  more  intimate  connectioB  between  it  i^id  the 
latter  than  either  of  them  hes  with  any  other  part,  which  tf 
also  precisely  true  of  the  cotyledons  and  embryo,  as  aboTS 
mentioned. 
It  does  not  dif-      ^^^  ^^^  reasons  I  presume  the  viteUus  to  differ  in  no  re- 
fer from  the      spcct  from  the  subterraneous  cotyledons  already  described; 
fotjledoiu.       ^^^  ^^^  >^^  oifice  is  to  perform  the  necessary  functions  rela- 
tiye  to  air  or  oxigen,  till  the  leaves  come  forth  aad  assume 
those  functions,  in  greater  perfection,  with  the  cooperation 
of  light.     This  seems  more  satisfactory  than  the  opinion  of 
Gaertner,  that  the  organ  under  consideration  affords  nou« 
rishment  to  the  embryo ;  because  this  is  abundantly  soppUcd 
by  the  copious  albumen  of  a  multitude  of  seeds,  the  vUfU 
ius  of  which  is  very  inconsiderable,  as  grasses ;   and  be^ 
cause  it  {s  unphilosophical  to  recur  to  two  causes,  when 
one  is  evidently  sufficient.     In  fact,  Hie  vitellnsj  asfarss 
I  can  observe,  only  dwindles  away  when  the  leaves  unfold, 
exactly  as  happens  to  the  subterraneous  cotyledons.    The 
same  thing  very  often  takes  place  as  speedily  in  those  which 
rise  out  of  the  ground ;  the  existence  of  the  latter  appear, 
^ng  to  be  prolonged  in  some  iustauces,  merely  by  their  nearer 
approach  to  the  nature  of  leaves,  as  in  umbelliferous  and 
cruciform  plants.     The  difference  of  ^uratlpn  is  still  more 
evident,  and  more  instructive  as.  to  our  present  purpose,  ia 
the  leguiui^ous  family,  l;>etweei^  •  such  cotyledons  as  rise 

^bOTS 
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Uoy^iko  groqnd,  like  Liipities,  aad  those  wbidi  cemdiu 
burJiOd,  Uke  vetches^  the  laticr  (kcaying  as  quickly  as  my 
'fWi>i>ofcd  v«M/a*  can  do.     In  grosses  the  scale,  taken  ^j  The  scaK*  of 
Gfftner  for  a  viiellu.^^  U  mo&tly  so  thin  and  *^"^i*^t-iotial,|^^^*[J^']^J^ 
»s  not  possibly  to  contain  any  material  portion  of  ttouri&h- iu its  fiuictioni.  ' 
ment;  but  its  expaudtd  fijfureis  very  vfi^U  calcuUted,  Uke 
that  of  the  leares^  for  functions  aoalogoiis  lo  vegetable  teu 
piratioD^  and  its  whole  as^iect  convt^ys  the  idea  of  a  primary 
or  subterraneous  lear>  quickly  rendered  su^ierHuous  by  the 
firoduction  of  real  loaves,  which.,  as  well  as  the  radicle,  are 
probably )  in  the  Urst  Mage  of  their  evolution^  fed  by  tlio 
ab^ADilant  juices  of  the  albunuMi.     It  appears,  that  the  prcw 
tendtd  vU^us  U  ^ot  ncce^Kary  to  all  plants  fumishetl  wilb 
this  distinct  kind  of  atbnmen*     The  palms  and  orclmUm 
profc  to  be  destitute  of  it*     On  the  other  hand,  I  can  fiwl  Vitellu*  nerrr 
no  ins^nce  of  a  supposed  iil^i$9%  and  a  reaJ  cotyledon  or  J!^t^^il Ji,',' *  ^  ' 
cotyledons,   in  the  ^me  plant.     What  Ga&rtner  terms  the 
cotyledons  of  rhiziipkitruy  in  his  iab,  45 «  appears  to  wo  to 
be  the  plumuia ;  and  in  his  deficriptions  of  some  of  Uie^r^ 
taminccPj  he  evidently  take^tbe  latter  for  a  cot^ledoQ. 

By  understanding  the  viielius  a3  a  cotyledon,  all  anibig^.  Con<;idered  a»  a 
ity  respecting  the  component  parts  of  any  seed  is  removed.  *^"^^^'^^" 
When  the  cotyledons  are  two  or  more,  the  only  qiicuion  is, 
whether  the  albumin  a  us  matter  is  lodged  in  their  sub&tance, 
or  whether  it  forms  a  SA^parate  organ.  When  the  cmbiyo  Is 
accompanied  by  a  simple  undivided  organ  or  beed-lobe^  «  e 
know  k  to  be  a  cotyledon  by  its  strict  unioa,  or  eren  par- 
tial iocarpMatlon,  with  the  embryo,  m  in  da«ii«^;  wlMireas 
the  put  tefMfate  albumen  of  the  tru9  palms  kaa,  as  in  e^cry 
other  instance,  ao  more  coiuMQcttoii  with  the  embr>o«  ac- 
cording to  Ga^r titer's  just  remark ^  than  is  absolutely  ne. 
oaisary :  and  moreover  evinces  its  true  nature  by  the  che. 
mical  alteration,  and  speedy  at>sorption,  of  its  whole  sub- 
itanee»     The  co ty Ivdon,  as  I  coiiiidcr  tt|  of  zamia,  m  itt 

♦  Mr,  R.  lii-own,  who  ha?  observed  the  gerrn'maliimof  «  Urge 
species  of  zamiii  ip  Ni'W  HolUud,  .^^su^<.'H  nie  tliat  hf  fomid  no 
iuch  inctir^joration  of  th<'  parts  In  question  as  Gaertit«*r  has  repre* 
sented  in  his  t.  3,  and  that  theslnicluri-'  and  evolution  ofcv^jy  purt 
'  bore  an  exact  resemblance  to  ci/cat  as  dwcHbed  by  Mr,  Aub^ft  du 
r^ilThottars.  *  V  ^ 

nuai£i'Q\3& 
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Btineroas  parallel  instances,  shrift  aadshrinlci  ind«J  i 
siderablj,  from  the  absorption  of  its  aUnminons  conlnls 
hj  the  TOgetatiog  embryo,  bat  does  not  disappear,  leaTug 
onl  J  a  skin  bdiind,  like  the  albumen  of  grasses  or  cora,  bs- 
eaose  that  part  of  its  substance,  which  is  destined  to  perform 
-     the  office,  essential  to  a  cotyledon,  concerning  air,  merely 
decays  when  itsiend  is  answered. 
Difference  in         I^  o^7  farther  be  observed  upon  thb  subject,  that  dw 
the  albumen,    albaminoos  matter  of  seeds  with  two  or  mora  cotyiedoas  li 
commonly  of  an  oily  nature,  while  those  with  one  cotyledmii 
'  or  none  at  all,  hace  a  more  farinaceous,  or  even  stony,  al- 
bumen.    Still  the  latter  changes  to  a  milky  or  oily  isid, 
prerious  to  its  absorption.     When  the  Tital  principle  of  a 
seed  is  extinct,  its  albuminous  oil  beccMies  randd,   and, 
eren  in  seeds  that  retain  life,  is  liable  to  suffer  some  dele^ 
rioration  by  keeping.    Hence,  as  Darwin  observes,  gar* 
deners  preserre  melon  and  encumber  seeds,  perhaps  for 
years,  that  the  plants  they  produce  may  be  less  luxuriaat, 
in  consequence  of  being  starred  at  their  first  germinattoa; 
for  any  injury  to  the  cotyledons,  CTcn  after  they  begin  to 
rise  above  ground,  is  found  to  cramp  the  subsequent  growth 
of  the  plant. 
Oil  of  the  CO-       The  oil  of  the  cotyledons  has  been  usually  supposed  a 
lylcdon*.  protection  to  their  internal  parts,  I  presume  against  wet; 

but  this  purpose  it  by  no  means  does  or  can  answer,  for  all 
seeds  readily  absorb  moisture  whenerer  they  meet  with  it, 
and,  if  likewise  exposed  to  the  action  of  oxigen,  they  re- 
getate,  in  whaterer  situation  they  may  otherwise  happen  to 
be.  I  suspect  moreoTcr  that  the  oily  and  mucilaginous  flo. 
ids  of  seeds  in  general,  before  they  perform  their  office  in 
germination,  all  previously  become  milky,  and  often  sac- 
Would  oxigen  charine,  from  the  actions  of  water  and  oxigen.     It  might . 

preserve  seeds   ]jg  ^orth  while  to  inquire,  whether  exposure  of  such  seeds 
pronft  to  turn  -17  . .     ,  .  ^        . 

mncid  ?  as  are  most  prone  to  turn  rancid,  to  a  quantity  of  oxigen, 

would  <end  to  preserTc  them.     It  is,  I  believe,  found,  that 

*  the  arln.ission  of  some  atmospheric  air  is  necessary  to  the 

preseryation  of  many  seeds.     The  primary  cause  of  decay 

therefore  in  seeds  spoiled  by  keeping  may  originate,  not,  as 

I  ha^e  supposed,  in  the  extinction  of  their  Tital  pziodple, 

)»i|Mn  the  corruption  of  their  albuminous  oils ;  and  this  is 

strengthened 
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itrengthened  by  the  experimentB  of  the  French  chemlsti^ 
wbase  appltcadotis  may  much  mons  readily  be  supposed  to  ^M 

correct  and  restore  the  albuminous  jnices,  than  to  hting  the  ^M 

dead  to  Iif{i«  ^| 

This  idea  of  the  albuminous  mattisr,  whether  oily,  mucL  The  albums, 
iaginous,  or  farinaceous^  bcinj^,  when  not  a  distinct  and^*^*^  "°*  *•*" 
separate  body,  always  lodged  in  the  cotyledons,  thrown  ad*  fodged  m  thr 
ditional  light  on  the  nature  of  theloj^t  mentioned  parts,  and *^^J^'***^***** 
in  a  Tery  beautiful  manner  confirms  their  analogy  vrith  icares*  ^^ 

The  dificoveries  of  Mr,  Knight  have  proved,  that  the  nu-  ^M 

tritious  fluid  or  sap  of  plants  Ls  carried  into  the  leaves,  la  ^H 

order  to  be  there  acted  upon  by  air,  H^ht,  heat,  and  moia-  ^H 

Cure.     After  thetie  agents  have  produced  their  effects,  the  ^M 

fluids  are  sent  back,  through  the  retnrnii^  ve<?«el$,  into  the  ^H 

branch  or  stem,  to  furnish  matter  of  increase  to  the  whole  ^M 

vegetable  body.     The  chemical  experiments,  of  Dr.  Priest.  ^  ^H 

ley  more  especially,  confirm  this,   by  teaching  us^  that  car-  ^M 

bontc  acid  gas  is  absorbed  by  leaves  in  the  day  time  through  ^M 

their  upper  surface^  and  decomposed  by  them,  its  carbon  be-  ^M 

ing  added  to  the  sap,  and  its  oxigen  emitted  hy  the  ander  ^t 

surfaces     In  the  dark,  leaves  are  found  to  absorb  ox:igen.  ^| 

Let  us  apply  all  this  to  the  germination  of  seeds.     The  ox*  Chemical  pt^ 
irea,  known,  as  I  haTc  already  said,  to  be  necessary  to  this  *^*'**  *IJ **^""^ 
process,  being  conveyed  to  the  seed  in  its  dark  subterrane- 
ous situation,  is  absorbed  by  its  cotyledons,  already  stored,  ^M 
from  the  constitution  of  the  parent  plant  during  their  for«  ^| 
oiation,  with  albuminous  mutter  aboundln;]^  with  the  carbo-  ^M 
tiic  principle.     The  chemical  action,  of  the  o\tgeu  on  this                   ^M 
albuminous  substance  renders  the  latter  a  more  or  less  sac-                  ^M 
charine,  and,  with  the  addition  of  the  imbibed  mois Cure,  a                   ^M 
milky  fluid,  tit  to  be  transmitted^  through  the  returning  rcu                   ^M 
9el5  of  the  cotyledons,  into  the  stem  of  tht^  embryo,  espe^  ^M 
cially  as  all  these  important  parts  have  already  begun  to  swell                   ^M 
by  the  absorption  of  moisture  assisted  by  warmth.   Hence  we  Licrht  hurifwl 
8CIC  why  Kcht  is  found  hurtful  to  incipient  germination,  and  ^t^**^*'?"?***^ 
why  carbonic  acid  gas  may  be  given  out  by  seeds  at  that  pe- 
riod.    We  perceive  also  why  the  outside  of  seeds  is  so  com.  ^m 
til  only  dark  coloured,   or  even  black,  as  in  canna^  ufz^Ua^                     ^| 
and  others,  it  being  the  only  part  of  the  vr^<*table  body,  as                    ^1 
far  as  (  recollect,  that  is  ever  posiiively  blaek,  eicept  perw                   ^| 

iia^is  ^H 
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Sulk  of  the 
embryo  may 
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function  of  a 
cotyledon, 
vrherc  the  lat- 
ter is  wanting. 


ba{M  |]u  dust  of  i #mo  fraitf.  It  k;^  nofeonr, 
Aaft  aU  tk«  ladiBpcMaUe  fancti#M  4>f  Ae  CQtyWomw 
kfiBt  parfoniMd  inider  grotuid,  and  that  whes  Ibtf  riie  iato 
the  air  and  light,  it  is  not  till  after  tfadr  primarj  inwjimii 
k  fvlfilied,  aad  then  becaoM,  heinf  fwidamealallj  e/  the 
Batare  of  leaTee,  they  are  abo  capahie,  ia  most  inttaifyf, 
ol  asMiming  Iheir  functioas  with  reipoct  to  Ught  It  ■ 
highly  worthy  of  notice,  that,  in  oonaBqMnooof  theaijgtail 
yflaitifln  of  tfie  cotyledons  in  ail  seeds^  the  oiigen  jMSiait 
always  he  imhihed  by  their  ander  side,  that  very  saaiepirt 
which  in  leares  gives  out  this  kind  of  gas  daring  the  def, 
aad  probably  absorbs  it  daring  the  night.  It  wcmld  haie 
evinced  a  strange  contrariety  in  the  constitnlions  of  two  er- 
gans  otherwise  so  analogous,  I  mean  tbicIeaTes  and  co(^ 
dons,  if  the  upper  surfece  of  the  laHer,  while  in  tiie  nnsit 
panded  seed,  had  been  presented  to  fecebe  thoeodgen  gn. 
'  Where  there  is  a  separate  aUmmen,  withonA  any  pesesp 
tiUe  cotyledons,  it  is  probable  tiiat  tho  atalk  of  thocaihfys 
may  answer  the  necessary  pnrposo;  jost  ae  the  stsstf  of 
leafless  plants  must  be  presumed  to  perform  the  usual  cbe^ 
mical  functions  of  leaves,  though  we  cannot  ascertaia  in 
what  direction  the  different  airs  are  imbibed  or  discharged, 
there  being  no  decided  upper  or  under  surface  In  such  sftssis, 
any  more  than  in  ensiforra  leaves.  Such,  however,  sre 
rare  exceptions,  which  if  not,  as  jet,  found  to  throv  aaj 
new  light  on  the  subject,  certainly  do  not  overturn  any  isi- 
portant  part  of  the  above  hypothesis.  That  some  par^in- 
mediately  connected  with  the  embryo,  must  be  stimulated  in 
order  to  excite  the  germination  of  a  seed,  this  pluenosMBoa 
being  dependent  on  the  vital  principle,  is  evident.  I  sei^ 
cfeive  that,  when  present,  the  cotyledon  or  cotyledons  are 
themselves  stimulated  by  the  oxigen  gas,  or  rather  by  the 
heat  which  chemists  inform  us  is  produced  by  the  ahsofption 
of  this  gas,  so  as  to  set  their  Quids  in  motion,  and  thus  to 
propel  the  young  root  and  rising  plitwuila.  But  when  the 
cotyledons  are  wanting,  the  embryo  may  very  wdl  he  cos- 
cetved  capable  of  sufficient  action,  to  imbibe  for  itself  the 
juices  of  a  distinct  albumen,  already  become  milky  aadsss. 
charine  by  the  reception  of  oxigen  and  moisture ;  by  whidi 
merely  chemical  process,  as  in  barley,  40  considerable  a  dt- 


OH  roc  tTRUCTURS  07    8IE^,  $^ 

|tee  of  hesit  is  evolf ed,  as  must  very  powerfully  exqito  ili^ 
vital  principle  of  the  baddiog  yeget^blc.  In  the  hyr  paset 
mhett  one  or  more  cotyledons  and  a  distinct  albumen  are  to» 
gether  present,  it  does  not  seem  necessary,  tliat  the  gas 
should  act  through  the  former  upon  the  albumen,  the  two 
organs  being  but  Utile  cpnnected,  and  its  operation  on  ^bB 
latter  being  independent  of  all  vital  or  organic  laws ;  but 
either  the  gas  itselfi  or  the  beat  produced,  may  very  well  to 
stimulate  the  vital  principle  of  the  cotyledons,  as  to  propel 
their  fluids  into  the  embryo,  and  assist  germination.  Tl^if 
opinion  is  the  more  probable,  as  these  fluids  must  be  svp^ 
posed  more  truly  of  the  nature  of  sap,  and  more  immedi* 
Utely  fit  for  the  use  of  the  infant  plant,  tl^an  the  liquor  of 
the  albumei^.  However  this  may  be,  the  existence  of  a  cor 
tjledon  or  cotyledons,  together  with  a  separate  albnmen, 
in  seeds,  seems  to  me  so  nnusnal,  as  not  to  occasion  much 
difficulty,  and  ]  would  define  a  cotyledon  to  be  a  vital  or-  Degoitinns  of 
gan^  capable,  as  such,  of  being  stimuUtcd  by  oxigcn,  he^t,  ^H^k^***®" 
or  both,  for  tl^propuJUion  of  its  contents ;  while  such  an 
albnmen  is  merely  a  repository  of  nutritious  vegetable  mat- 
ter, subject  tQ  the  laws  of  chemistry  alone,  and  only  pas- 
sively resigning  those  contents  to  the  absorbing  powers  of 
the  embryo,  to  which  it  is  attached. 

I  must  now,  undcp  the  impression  of  what  has  just  been  Arrangement 
advanced)  return  ty  the  arrangement  ef  plants  by  their  co-  ^^  their  a>tT. 
tylndons'.  ledoiuk 

Plants  in  general  are  dicotyledonous,  having  a  pair  of  tl^ese  ThoK  with 
4irgaos,  which  cpmjgci^nly  risp  out  of  the  ground ;  but  if  they  ^^^  *"  °^^* 
4o  n^  it  appears,  from  the  consideration  of  the  legumi^ 
9<>us  tribe,  t^at  such  a  dificrcnce  could  scarcely  serve  for  a 
generic  distinction,  much  less  for  that  of  a  class  or  order* 
{t  abo  appears,  that,  if  the  number  of  cotyledons  exceeds 
two,  as  in  piuus  and  a  few  other  instances,  the  dificrence  is 
pf  little  or  no  use  >  for  systematical  purposes,  and  of  no 
physiological  importance  whatever.  The  cotyledons  of  pi» 
pus  all  present  their  backs  to  receive  the  oxigen. 

Some  plants  appear  to  be  really  furnished  with  one  simple  Mon  ^cotyle- 
po^ledon,  as  zamiOj  and  according  to  Gssrtner's  figures  and   ^'^^^' 
descriptions,  the  true  scUamineos^  as  amomum  (his  zingiber)^ 
gJ^niUf  &c. ;  while  cofuta  seems  to  have  no  cotyledon,  but 

only 
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imlj  til  albilinefi.  Can  this  be  true  ?  and  if  so,  wliit  b  Ae 
▼aloe  of  sneh  a  di^tinctioii  in  a  natoral  classification  ?  Tbe 
UUaeem^  palma,  and  now  the  ordkideaj  are  acknowled^ 
to  be  acotjledonons,  baying  only  an  albumen ;  while  tkc 
grasses,  so  nearly  allied  to  them,  hare  one  cotjlrdon,  for 
I  presume  their  scale  must  be  admitted  as  snch.  Gcrtner's 
phrase  of  embryo  fHonocotjfledoneus  applied  to  these  last, 
mentioned  families  may  occasion  a  mistake,  which  woaldbe 
avoided  by  tbe  term  embryo  simplex^  or  indivisusy  cipre??. 
ing  his  idea  of  the  simple  figure  appropriate  to  this  partis 
such  plants,  but  which  docs  not  prevent  its  upper  extremitj 
being  strictly  analogous  to  the  plumula  of  the  dicot^edones. 
It  seems  to  me  therefore,  that  this  learned  writer  is  mistaken 
In  saying  the  monocotyicdonons  plaiits  nerer  have  any  pbt» 
mtda.  They  have  not  indeed  that  feather.Iike  configuratioB 
in  the  ascending  point  of  their  embryo,  which  gave  rise  to 
the  name,  but  the  organ  so  called  is,  and  must  be,  preseot. 
To  dispute  about  the  term  is  as  little  to  the  purpose  as  to 
contend,  that  the  orcftfdb^r  haTC  no  poi/e/i,  becanse  it  is  not 
of  a  powdery  appearance. 

Kerns  From  Mr.  Lindsay's  account  of  the  germination  of  ferns 

in  our  2d  Toliime,  this  family  must  be  deemed  monocot}'* 
Icdonons.  Their  germination  seems  at  first  analogoas  to 
that  of  mosses,  as  giren  by  Hedwig  in  his  Tlieoria^  bnt  tbe 
numerous  and  branched  cotyledons  of  the  latter  orcrset  all 
analogy,  and  indeed  all  classification  of  plants  by  the  nnm- 
ber  of  the  parts  in  question.  Nothing  could  be  more  unna- 
tural than  to  separate  mosses  for  this  reason  from  the  other 
cryptogam ic  TCgctables,  and  therefore  Jussieu  can  scarcely 
believe  these  parts  to  be  cotyledons ;  yet  it  is  not  possible 
to  call  them  any  thing  else,  and  to  suppose  them  a  peculiar, 
and  hitherto  unheard  of  organ,  would  but  increase  the  dif- 
ficulty.    GoRrtnor  in  the  Introduction  to  his  great  work, 

Fuci.  P'  I'^'T',  tells  IIS  he  has  seen  many  cotyledons  in  seTerjl/w« 

also,  and  that  he  suspects  others  of  the  more  imperfnl 
plants,  hitherto  referred  to  thcmonocotj/lcdones^  may  be  >i- 
milarJy  ( ircumstanced.  It  seems  that  too  much,  by  far,  has 
been  taken  for  granted  in  this  department,  though  the  pArt? 
under  consitloration  form  the  great  hinge  upon  which  allna* 
tural  hys  cms  turn.     It  is  only  I)y  analogy,  that  the  groat 

fawily. 


family,  or  natural  order,  of  lichenei  has  been  judged  mo«  Lfcheas. 
nocotyledonous,  an  analogy  which  the /net,  if  Gaertner  be 
correct,  render  Tery  doubtful.      The  germioation  of  theFaagu 
fimgi  is  at  least  equally  uncertain* 

I  mean  not  howerer  by  any  means  to  isTalidate  the  fan.  CultiTatms  of 
portance  of  the  distinction  between  such  plants  as' hare  two  di^^iTthJr 
or  more  cotyledons,  and  such  as  have  only  one  -or  none,  tasia,  and  asritt 
howerer  inaccurate  the  t^rms  commonly  used  to  distinguish  ^iiQ^t  riral- 
them  may  be.     Much  less  am  I  iudined  to  throw  any  need-ihip.         '  '  * 
less  impedhnents  in  the  way  of  those,  who  labour  at  the  « 

arduous  and  important  study  of  nktnral  classification,  or  to  '* 

detract  from  the  well^-eamed  fame  of  such  men  as  Gaertner 
and  Jussien,  on  atcount  of  difficulties  and  imperfections 
nnavoidable  in  so  abstruse  a  study.  No  real  friend  to  truth 
mnd*  knowledge  erer  foments  in?ldions  rlTalslrips  in  philoso- 
phy. The  field  of  science  is  now  so  yast,  that  its  different 
cultiTators  find  the  ^rantagQ  of  dividing  their  tasks,  ai|d 
thus  the  students  of  physiology,  of  natural  systems,  and  of 
artificial  ones,*- may  all  powerfully  assist  each  other.  Truth 
is  pursued  by  different  paths,  and  nbthing  is  more  pleasing 
jflim  io  se^  die  various  observers  of  Nature,  in  a  Society 
ttkt.  ours,  mutually  and  harmoniously  contributiog,  as  we 
bare  aO  along  done,  to  enrich  the  scientific  hire.  I  would 
jtlmfefore  conclude  by  recommending  those,  who  hare  leU 
sere  and  opportunity  for  the  purpose,  to  obsenre  for  them* 
self  et  the  germination  of  the  principal  families  of  pla^its, 
not  only  of  such  genera  as  are  in  dispute,  but  of  all  about 
which  there  can  be  any  doubt,  most  of  which  will  easily  be 
indicabsd  py  a  comparison  of  Gaprtncr's  work  with  the  re« 
marks  in  the  foregoing  pages.  , 

Hormch^  Nov.  2,  1807, 


XI.  Observaiijfif 


Ob^-rr^mm  tm  Uamdte  Gmmhtr^  ike  Pimmi  pr^^e^  CJb# 
iJmg  eaSed  €ktmm  ^^mtccr^  u^iik  Ckmrmta-i  ^  is& 
tik^f  S§ecm§*  By  Wili^iaa  HtnrR%  &f.  Secrwimrg 
I.  iheJtmiKSmci^y.    CcmmmtHmted  %  ike  Prtwidemi: 

Ontta  ^.r\*e?  Ix  h^s  be^  a  qoestloa^  among  itaiaralUti  mod  vfitexi  ott 
irf^u.-^  frf^m  ^^^  riit£m  sedki^  wbeiJier  ike  little  czkm  m  IcuaiKtf 

or  the  produce  of  a  difie^eat  plajii  U  Thm  qpertioQ^  if 
nr>t  ^]  read  J  d^enRioed,  I  asi  etiiJ>kd  t&  leiolTe  lij  act^ial 
o^- TtaUoii,  haTtit^  ^«<*ti  tjie  sobstjuicc  rale  ftum  a  ipeoci 
of  naudcoj  oi  wjiich  I  beg  leave  ta  ofier  llie  foUo  viot^  de* 

tcripiian.  ,      ..  .         i  , 

Funis  uucMbi*     I>a.uii   GJ^|a.G^aK}li|'4 


fl\iT:i**- 


4«^ 


«N  etTTTA  aAnavft* 


S67 


Bra€ieas  fout,  otate,  acute^  spreading,  TCty  ftxnall,  cadcu 

COtl0*  ■ 

Fiawers  aggregate^  gUbular ;  eompo«ed  of  rery  tiomeraiis  H 

florets,  cntwiled  oft  a  globular,  aaked,  very  small  ro-  ■ 

ceptaclc.  ^1 

CbL  Pcmiithium  common,  none^  ^^| 

Proper^  ane^leafed,  oblong,  incrusting  ihegermoii,  per*  ^M 

sistcut ;  mouth  fiT&.cIeft,  divisions  laoceolate,  erecU  ^| 

Cor*  as  in*  the  Gcuui.  ^M 

StEia«  Filaments  fire^  T^y  «hor4.     Anthers  oblong.  ^M 

Capsule  stalked,  oblong,  incriisied  and  crowned  with  the  ^M 

catyx;  tapering  to  a  point  below;  two-celled,  two-  H 

tralrcd ;  the  ralrei  adhering  at  the  apegi^  splitting  at  H 

llie  sitoi  ^M 

Seods  very  nnme^us,  oblong,  rery  fldlall,  compreesed,  ^t 

fornishtad  at  both  ondt  with  a  membranous  pappus.  ^    ^a^l 

The  (lowers,  when  fully  spread,   I  suppose  last  a  rery  ^H 

ihort  time  ;  for  although  I  hare  freqtit'ntly  looked  for  them^  H 

I  was  ncTcr  able  to  fiiid  tliem,  whence  I  have  been  obliged  ^t 

to  omit  the  description  of  the  pistil.  ^H 

From  the  kavea  of  this  shrub  h  prepared  the  s iibf  tan cc  Method  of  ^^ 

iwikift  guStti  gam^eer^  Id  liro  ways,    Th«  first  is  by  l><>ilin«Sr«mWi*'''* 

Uii  leaves  ^.     TMb  process  was  performed  under  my  inspect 

$lmmf  by  a  Chinese^  at  jPrinee  0/  Wukit^s  Idand,    Seraa 

utiles  (or9|tb$.)  of  the  k^are^^   plucked  clean  from  the  '  JM 

stalks,   were  boiled  in  a  large  put  for  one  hour  and  a  half^  ^| 

Jidditig  mote  water  aa  the  tlrst  wasted,  till  toward^  the  end  H 

of  ti»e  process,  whoii  it  was  inspissated  to  the  coasistense  ^M 

of  &  rery  thin  sijup.     When  taken  olF  the  fire,  and  al«  ^M 

lowed ^d  cool,  It  became  solid.      It  was  then  cut  into  littla  H 

iquaret,  which  were  dried  in  the  sun,  turning  them  fre-  ^| 

ffucntly.     After  one  month,  I  weighc*d  them,  and  found  ten  ^| 

ounces  aad  two  drachma,  troy  weight 

ThajTA/iiAccr,  prepared  according  to  this  process,  is  of  aAnothcrraod« 
llfO^m  colour  ;  botfrom  some  pirls  of  tlie  Malaj/  coast,  and  ^^  v^^?^^  it. 
of  Sumatra^  it  is  brought  in  Hftle  round  cakes  olno&t  per.* 

^  See  Mar&d«ti*i  Samatra,  p,  243, — where  he  quotes^  for  a  par-  ^| 

ticular  account  of  the  manufacture,   the  seroud  vohinjc  of  th«  ^| 

Transactions  of  the  Batavian  Society*.  ^H 

fectly  S 
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-feeOy  white.  Accordiog  to  Dr.  Campbell  of  Bemcoaknj 
this  is  made  bj  catdog  small  the  leayes  and  yauag  twigs, 
and  infusing  them  in  water  for  some  hoars,  when  a  fccnli 
■is  deposited,  which  is  inspissated  hy  the  heat  of  the  snoi 
and  moulded  into  round  cakes. 

Iti  qmrnies  "^^^  gambeer^  when  first  tasted,  impresses  on  Ae  palate  t 

mad  am.  strong  sensation  of  bitterness  and  astringenc/.     But  it  af. 

terward  leares  a  sweetish  taste,  which  remains  a  long  tiiae. 
From  these  sensible  qualities,  it  might  reasonably  be  a* 
petted  to  proTe  useful  In  medicine*  And  aocordinglj,  ire 
•are  told  that  it  has  been  found  beneficial  in  angina  and  apb- 
-ihle,  as  well  as  indfarrhoBa  and  dysenterj.  The  drug  wai 
infused  in  water,  to  which  it  gave  ihe  colour  of  thelnfasioa 
of  bohea  tea*.  By  the  Malays  it  is  mixed  with  lisse,  and 
^applied  exteriiallj  tp  cuts,  burns,.  4x191,  Ibc 

Bnt  the  most'freqneot  use  of  it  into  cliew,  rioog  with  the 
leaves  of  betel/  fbtlie  same  manner  as  the  kut  (or  cateoho) 
•in  other  parts  of  India,  '    :  i 

'  .For  this  purpose  the  finest  and  Whitest  kind  b  seleefted. 
The  red,  being  strong  tasted  aiid'rank,  is  exported  to  (3b»ff 
and  Baitroiay  where  it  is  nsed  for  the  purposes  of  taanjog 
and  dyeing.  For  the  first  of  these  uses  we  might  suppose, 
from  its  sensible  qualities,  that  it  is  well  calculated;  antf 

lUch  in  tanniii.  ^'^^^  rough  experiments,  which  I  hare  made  on  it  with  ani- 
mal gluten,  compared  with  those  of  Dr.  Roxburgh  on  tut* 
CTince  it  to  be  richer  in  tannin  than  that  substance. 

Dififerences.  '^^^  chief  placeiT  of  manufacture  are  Malacca^  Sink  and 

Rhio;  and  the  process  of  boiling  is  most  generally  prac« 
tised ;  insomuch  that  the  generality  of  manufacturers  there 
are  ignorant  of  there  being  any  other.  The  colour  tad 
other  qualities,  they  allege,  depend  on  the  vessel  and  the 
skill  or  attention  of  the  operator.  Thus  an  oldmanuftc. 
turcr,  with  Chinese  iron  pots,  will  produce  a  whitish drog; 
whereas  with  a  Malay  iron  pot  its  colonr  will  be  browner. 
The  first  cuttings  also  yield  a  whiter  drug  than  the  subse* 
quent  ones. 


(Caeved. 


Used  in  tan- 
ning and  dye- 

ioa* 


•  Murray,  1.  c  Seba.  item.  Euisson  apud  Degner,  de  Dysettt 
p.  2y7. 
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For  the  culUration  of  this  plant  a  rich  red  soil  U  prefer*  Culture. 
Te4.     It  fires  the  most  luxuriant  crop  when  the  rains  are 
frequent,  but  does  not  thrive  in  grounds  that  are  apt  to  be 
flooded.     On  this  account  the  side  of  a  hill  is  esteemed  bet. 
ter  than  any  other  situation* 

The  plants  are  propagated  from  seed*  In  three  months 
after  sowing,  they  appear  above  the  ground  ;  after  thb  they 
grow  fa«t,  and  may  be  moved  to  the  Held  when  nine  inches 
high.  They  are  there  planted  at  the  distance  of  eight  or 
nine  (eeU  so  that  one  orlong  (of  eighty  yarda  square)  con- 
tains about  seven  hundred  plants*  At  the  end  of  one  yearCrt»p$. 
from  the  time  when  they  are  planted  in  the  field,  a  small 
crop  of  the  leaver  is  obtained.  A  larger  is  got  in  eighteen 
mon'hs;  and  ihe^  third  at  the  end  of  two  years,  when  the 
bushes  have  attained  their  full  growth.  They  continue  in 
their  prime,  and  admit  of  being  cut  twice  a  year,  during  a 
period  of  twenty  or  thirty  years,  provided  care  be  taken  to 
keep  the  ground  clean  and  the  roots  free  from  weeds.  Their 
tops  mujjt  be  cut  so  as  to  prevent  them  from  growing  to  a 
^oater  height  than  five  or  six  feet. 

From  good  ground  and  a  garden  well  kept,  ten  pcculs ^^^^<^«* 
(of  i33ylbs.  each)  of  dry  gamheer  are  usually  obtained  oQ 
e^ery  orlong  twice  a  year,  or  twenty  pec u Is  per  tuinum. 
As  it  is  cut  every  six  months,  and  i^hould  then  be  bulled  olT^ 
the  leaves  ought  to  be  uf  the  same  age;  hut,  from  a  want 
of  means,  it  often  happens,  that  the  year  is  nearly  expired 
before  the  cuitiog  is  done,  which  should  have  been  made  at 
the  end  of  six  months.  In  this  cast  the  young  leaves  yield 
a  whiter  drug  than  the  old.  As  to  the  quantity  atforded  by 
each,  in  proportion  to  the  weight  of  leaves,  I  have  re- 
ceived contradictory  information,  so  that  I  conclude  little 
attention  has  been  paid  to  this  circumstance* 

The  price  of  the  drug,  at  Prince  of  Wales's  Island,  va-Prict* 
ries  from  four  to  eight  Spanish  dollars  per  pecul.  The  finest 
and  whitest  kind  is  that  formed  into  little  round  cakes  or  lo. 
xenges.  It  is  sold  by  tale,  at  three  dollars  and  a  half  for 
the  laxa  (or  10,000),  and  one  laa:a  weighs  about  40  catties. 
This  gives  Sj  dollars  for  a  pccuL 

The  price  of  sago  at  Prince  of  Wales's  Island  is  generally  Adultenfed 
abc»ut  three  dollars  per  pecul.     Hence  the  manufacturer  is  ^***^ ***^' 

Vol.  XXIL— St?ppLEiiii»x.  2  B  oftea 
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often  tempted  to  adulterate  his  gambeer  with  this  article, 
which  mixes  intimately,  but  may  be  detected  by  solutioaia 
water. 


xir. 

On  the  Variegation  of  Plants.  In  a  Letter  to  Rkkari 
Anthony  Salitburi/,  Esq.  F.R.S.  and  L.S.  6y  Thomh 
Andrew  Knight,  Esq.  F.R.S.and L,S»* 

My  dear  Sir, 

Variei^ted         -L  HOUGH  Tariegated  plants  hare  1  OR g  occupicd  the  cart 

fJmll^To  b*     *"^  attention  of  the  gardener,  it  does  not  appear,  thai  the 

naturalists.        peculiarities  which  distinguish  them  have  mnch  attracted  the 

attention  of  the  naturalist;  and  lam  not  aoqnaioted  widi 

any  experiments,  which  hare  boen  made  either  to  discoTer 

the  cause  of  Tariogation,  or  the  effects  produced  by  it    I 

am  therefore  induced  to  trouble  you  with  mn  account  of  a 

few  experiments,  that  I  hare  made  on  one  species  of  rari- 

csjated  plant,  from  which  I  obtained  an  unexpected  and 

somrwli.it  interesting  result* 

The  >a>U'gated      ThiTo  is  a  kind  of  rariegafed  Tine,  well  known  to  gar* 

^"^  deners,  (the  Aleppo),  which  affords  variegated  leaves  and 

fruit;    and  as  the  grape,  though  small,  possesses  a  very 

high  flavour,  and  much  richness,  I  wished  to  obtain  some 

offspring  cither  from  its  seeds  or  farina,  with  the  hope  of 

procuring  berries  of  larger  iize,  and   at  the  same  time  of 

a'ioertuining  whether  its  variegation  would  be  transferred  to 

the  oflTspring. 

Oiiier>  impreg-      ^V  ith  this  object  in  view  I  extracted  the  immature  stamina 

natcd  uiih  its    ^^f  jIj^j  i^i^jssonis  of  the  white  chasselas,  and  white  fronti?- 

farin:i  bcMm**  ' 

v*ri«*g  tixl.        n«ic  viucvs ;  and  at  the  proper  subsequent   period  I  intrc 

ducivl  the  farina  of  the  Alrppo  vine:  from  this  experiment 

J  obtained,  in  tiie  succeeding  spring,  many  seedling  plants. 

The-i'  plants,  which  were  raised  in  a  hot-bed,  presented  no 

^iiigulari'y  of  cliaracter  on  their  first  appearance  ;  but  early 

in  rh  •  siKTctMling  summer  I  had  the  pleasure  to  bbsenc 

*  Trans,  of  the  Linn«an  Soc.  vol.  IX,  p.  268. 
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purple  stripes  ta  the  leed-lca? es  of  sew cral  oVihcm ;  suid  in 
tbe  ludiTtin  the  leares  of  manj  were  rariegated,     I  did  not  ^^M 

however  obtain  a  single  plant,  which  promised  to  produce,  ^^M 

or  has  subsequently  afTorded,  either  coloured  fruit,  or  CO*  ^^M 

loured  IcayeSf  free  from  variegation.  ' 

Whea,  on  the  coDtrarj^  I  have  introduced  the  farina  o^r'a'^i"**>fW*tlc 
a  black,  or  purple  grape  ioto  the  blossom  of  a  white  one^  f^-ndctr  white 
none  of  the  plants   I  obtained  hare  ever  been  variegated  ;  "oes variegate**  < 
and  the  colour  of  the  leaves  and  fruit,  which  these  in  the  , 

^rst  year  alforded,  indicated  wtth  certainty  the  colour  of  all  I 

the   produce  of  such  varieties,    in  whatever   soil   cuttings  ^jm 

taken  from  them  were  subhcquentJy  planted.  ^^1 

But  in  the  variegated  vines  the  result  has  been  wholly  dif.  In  y^nep$^^^ 
fcreot;  and  though  the  lcayi*s  and  fruit  tirst  produced  by  ^^^^^^^^  *^^ 
fiome  of  them  contained  more  tingeing  matter  than  any  of 
the  coloured   kinds,  they  subsequently  produced,  even  on  ^M 

the  s»me  tree,  some  bunches  almost  entirely  blacky  others  ^^| 

perfectly  white,  otliers  lead-. coloured  with  Gripes  of  white^  ^H 

and  others  white  with  minate  black  stripes;  and  grapes  of  ^^M 

all  the  preceding  colours  are  very  frequently  fieen  on  the  ^^M 

same  cluster      The  leaves  are  also  subject  to  the  same  Tan.  ^H 

ations,  and  the  colours  in  them  are  iu  some  instances  con-  ^^M 

fined   to  the  tt^yper^  in  others   to  the  under  surface,  and  ^H 

sometimes  extend  quite  throisgh ;  and  both  the  leaves  and  ^^| 

fruit  of  some  of  the  branches  have  become   permanently  ^H 

colourless.  ^H 

It  appears  therefore  obvious,  that  the  tingetng  matter  of  Their  coloudnif 
▼aricgated  grapes,  though  probably  not  essentially  different  ^^^'j'^  *'*'"*'       , 
from  that  of  others,  is  drlTerently  combined,  and  united  to  culiar  way*        J 
the  plant ;  and  as  the  variegated  grape  atTorded  offspring  si*  ^H 

tntldr  to  itself,  and  none  similar  to  other  vin^fi,  which  per*  ^H 

mancntly  afford  coloured  fruity  it  nj*y  be  conOdently  infer*  ^^| 

red^   that  tlie  nature  of  the  union  between  the  tiogcing  aiat*  ^H 

ter  and  the  plants  is  very  essentially  different,  ^H 

All  the  variegated  plants,  that  I  obtained  from  the  farina  The  vnri^K^ted 
of    the   Aleppo   vine,    are  not   only   perfectly  free  from  ^^4  ^jgroniui 
disease  and  debility  of  every  kiud,   but  many  of  thorn  pos-'^^^'l  therefore 
•ass  a  more  than  ordiaury  degrei:^  of  hardioesn  and  vigour  ^a^bdity 
and  two  of  them  appear  much   more   capable  of  affording 
mature  fruit,   iu  the  climate  of    England,  than  any  now 
^  B  2  caltivai<s.d- 
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uiiUirateil.  It  IB  therefore  soflSdcntly  cfident,  lljat  Qtft 
l&inii  of  varicf^atioii  which  I  have  dc^nbed  is  neither  tho 
oDsprlug  olT,  Qor  count'Cted  Mith,  disease  or  debility  of  auy 
kind. 

But  the  same  inference  tnu^t  not  be  drawn  respectaog 
other  TuriegAted  plants ;  for  Taricgation  itself  appearft  to 
caniiist  of  several  distinct  Itinds*  The  leaves  of  a  variety 
of  the  comnioD  cabbage  are  often  sceOi  in  the  c»ttag« 
f  ardeo,  curiou&ly  tiDged  with  ditferent  shades  of  rod  ai|d 
pnrj)f*»,  like  the  leaves  of  the  vines  which  J  '  '  '^ribed: 
but  in  the  cabb;ige  thefie  colours  coiubine  ui^  'to each 

other,  wlierctis  tn  the  vines  the  distinct  colours  ore  separftt- 
ed  by  weU  detined  lines.  The  eulours  of  the  cabbage  arc 
frausferrei!  in  its  offsprtnj;,  nhich  is  perfectly  hardy  and 
TJirorous. 

The  spotiru  0.1  lui-  tutii  also  be  classed  with  vartcgated 
pldnis,  and  the  oifspring  of  tbi^  i.^  as  hardy  as  those  of 
other  varieties  ;  but  the  nio^t  common  kind  of  variegation, 
r^'inpM  i't  which  llie  leaver  arc  variously  striped  with  white  atid 
th  while  ii^id yellow,  though  not  the  oirspriftg,  as  some  writers  liata 
l^iLhiiv  ton-  iwi»p»ed,  of  disrase,  is,  however,  closely  connected  wilh 
some  degree  of  dt^bility  ;  po&iibly  owing  to  the  im perfect 
anfjon  of  fr;;ht  on  all  such  parts  of  the  ]eav€S  as  are  either 
wifite  or  yellow.  For  I  have  observed,  that  variei;atrd 
hollies  are  less  patient  of  shade^  than  such  as  arc  wholly 
green;  and  1  have  never  seen  any  plants,  the  leaves  of 
which  arc  wholly  white  or  yellow,  that  continued  to  live 
|.<«vn  mhnVy  beyond  a  tiogte  season.  A  y;i negated  plant  of  tlie  rasp* 
J  ^**^  J*^^"**  berry,  which  sprang  from  seed  in  my  garden,  becaiqe 
whoJty  white  in  the  third  ye:ir ;  but  it  perished  in  the  sue* 
e««dtng  winter,  and  I  tihould  bo  disposed  to  conclude,  thai 
plants  the  leaves  of  which  are  entirely  white  or  yeiiaW| 
cannot  long  survive;  hnt  that  du  Ilamel^  has  described  m 
variety  of  the  peach  tree,  of  which  he  says,  <*  ^on  bob, 
ses  fenitJcs,  ses  tletirs,  et  son  fruit,  tant  extertenretnent 
qu'intcriurement,  sont  tout  i  fait  blancs."  This  variely 
if  at  present,  I  believe,  wholly  unknown  to  our  gardeueiv; 
and  I  suspect,  that  i!  wa^  always  a  debilitated  plant,  and 
that  it  in  consequence  eiJKlB  no  mure.     I  ain^  ^c. 

THOMAS  ANDRKW  KxNIGHT, 
^  In  liis  1  realise  on  Ttte$.^Aritcie  Peach  Trre, 


Iii^t«%1  with 


i 


i 

i 


IMPmOTlD  MCTHOD  OF  PAINTIXG   CANT  A3.  .^7,^ 

XIII.  ^^        - 

Method  of  patniing  Idnen  Cloth  zcifh  Oil  Colours y  so  ds  to 
he  more  pliant^  durable^  and  longer  impervious  to 
Water y  than  in  the  usual  Mode.  Ih/  Mr.  William 
Anderson,  of  his  Majesty^s  Dockyard^  Portsmouth  *. 

SIR,  t : 

J.  BEG  leaTc  to  lay  before  the  Society  of  Arts  &c.  ,the 
following  improTcments  and  obsertatious,  which  I  hope 
will  be  of  ^emce  to  the  public. 

UaTing  never  heard  or  read  of  any  method  being  disco-  p^n^  on  cantat 
rered  to  prevent  paint  when  laid  on  canvas  from  harden.  I^ardens  and 
ing  to  such  a  degree  as  to  crack  and  eventually  to  break  the  ^^^ 
canvas,  and  render  it  unserviceable  in  a  short  time ;  and 
having  been  an  eye-witness  for  many  years  of  much  canvas 
perishing  for  want  of  such  discovery  in  the  immense  quan. 
titles  painted  for  covering  seamen's  hammocks,  and  for  other 
uses  on  board  his  majesty's  ships ;  I  long  had  it  under  con.  ingredient  t* 
sideration  to  find  out  such  an  Ingredient  as,  when  mixed  P/«^ent  thig 
with   paint,    would    preserve  the  canvas  and  paint  laid 
thereon  from  the  damages    above  mentioned,    and  after 
experiments  for  a  considerable  time,  I  have  discovered  such 
an  article,  and  made  trial  of  it  with   effect  above  three 
years. 

The  canvas  I  have  painted  has  been  submitted  to  the  in* 
spection  of  the  Navy  Board,  who  are  so  perfectly  satisfied 
with  my  new  method,  that  general  directions  are  now  given 
to  paint  all  canvas  in  his  majesty's  dock-yards  in  this 
manner;  which,  in  addition  to  the  advantages  I  have  before 
mentioned,  actually  saves  an  expense  of  one  guinea  in  every  s^tcs  expense. 
hundred  square  yards  of  canvas  so  painted,  as  I  have  fully 
stated  to  them.     The  ingredient  I  use  is  not  only  ser- Ammren  for 
viceable  for  ship's  capvas,  but  also  for  canvas  designed  for^**'!?!"^'  ^^' 
paintings,  for  floor  cloths,  and  for  painted  coverings  within 
and  without  doors.     I  have  no  doubt  of  it  being  applied  to 
many  other  purposes  I  am  yet  unacquainted  with  ;  as  from 

♦  Trans,  of  the  Society  of  Arts,  vol.  xxvf,  p.  130.    ITie  silver 
mc?dal  of  the  Society  was  voted  to  Mr.  Anderson  for  thi»  invention. 


m  cft»ks  for 
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tctu^  trials  of  near  four  years,  I  can  TOQch  for  its  being  a 
Trecervei  pftiat  preserfatiTO  to  red,  yellow,  and  black  paiats,  when  ground 
in  oil  and  put  in  casks*.  When  the  paints  were  cxamined^ 
at  the  expiration  of  such  fime^  they  disco  re  re4  no  Improper 
hardness ;  but  when  laid  on  the  work  with  a  brush,  tlusy 
dried  in  a  remarkable  manner,  without  addition  of  any  of 
the  usual  drying  articles*  I  still  preserve  gome  of  these 
paioU  for  future  trials,  and  I  belieTC  this  plan  of  prosfsnring 
colours  viill  be  of  essential  use  to  colourmcO)  and  other 
persons  who  purchase  colours  for  ciportation.  The  ingrc« 
dient  I  use  is  perfectly  simple,  being  a  solution  of  yellow 
soap;  and  the  composition  for  painting  is  made  \n  tht-  fol- 
lowing mannar  : 
The  cotftpcwU  .  To  <^^^  pound  of  soap  I  add  six  pints  of  water  in  a  fcs^cl 
^^'  n«L'r  t!i  '  fir-;  in  a  few  minutes  aflcr  the  boHTnr  of  the  water 

)  dissolve;  while  bet  it  is  to  h-  itlt  oil  . 

I  red  as  hereafter  dirccteil,  k    '  .  lu  for  im* 

The  above  quantify  of  ^     ^         triun  will  be 
mix  witJi  one  hundred  weight  of  paicit.     The 
be  laid'  upon  tho  cauvas  is  to  be  itiUrely  of  this 
;,   without  ^nt  wetting  tJie  canvas  in  the  ufuai 
way^    ,A  tery  ^umll  proportion  of  it,  or  lyonc,  is  necessary 
in  the  t:        '  -rii* :  and  (he  t|iird  coat  shctild  bt  of  oU  paint 
alone.  ,    .      , 

Old  mftthod  of  The  method  heretofore  practiced  in  his  ma  jest)  *s  Aoci-* 
pimtingcanfJi*^^^^^  for  painting  canTas,  was  as  follows:  The  csmrai 
wa^iirsi  w«^t  \«ith  nat^r,  then  primed  with  ^paimh  brown; 
a^  second  cojit  jiiven  it  of  a  chocolate  colour,  made  from 
Sparn  I.  Ik  ivToaud  black  paiot;  and,  lastly,  finished  with 
hi  .^  mode  is  destructive,  and  more  t'Jtpenslrc  than 

mine,  Hi  i he  proportion  before  mentioned, 
Kew  meihod,        ^n  m^  method^  to   ninely*six  pounds  of  English  ochr^ 
ground,  in  boiled  oil,  t  add  sixteen  pounds  of  black  painti 
being   ti  ortion  of   i\u\  ochre;  thif!,   when 

mixed.  nt  black*     The  solution,  made  of 

one  pound  uf  noap  and  six  pint«(  of  water,  ii  to  be  added 
to  this  painty  and  well  united  therewith  ;  and  without  the 
catiTas  being  previoufily  wet,  this  composition  Is  in  be  laid 
upon  the  canva^^  a^  stilf  aj»  can  conveniently  be  done  with 
the  bruah^  and  Uii^  &r£t  coat  will  form  a  tolerably  smooth 
^    »  iiufaca* 
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surface.  The  8e<;oiid  coat  is  to  be  fonaed  of  the  same*  pra» 
portioo  of  Eagltf h  ochre  and  black.^  without  any  soap  8o« 
lotion  ;  andthe  third  or  fioishing  coat,  to  be  dooe  with  black 
paint  as  usual. 

I  am,  Sir, 

Your  obedient  humble  SerTant, 

W.  ANDERSON. 
Master  Painter  of  H.  M,  Dock 
Yardf  at  Portsmouth. 
Por/^ffl,  Oc^.  51*/,  1806. 

SIR, 

AGREEABLY  to  the  request  m  your  letter^  I  ha?i*  en.  The  colour  may 
dosed  certificates  relatire  to  my  new  method  of  painting  ^«  ^^^^i'^*-^.  , 
canvas;  am  I  talce  the  liberty  of  informing  rou  of  a ed canvas, 
method  of  obtaining  fhrotoi  'jfrnlnted  caitYtti, '  nnserriceable, 
tiie  i^holeof  the  colour  laid  thereon,  and  to  do  it  at  a  rery 
small  etpienso.    This  I  dbcovered  since  I  last  wrote  to  you,' 
and  I  beliete  it  will  be  of  considerable  advantage  togovenh. 
ment,  who,  for  want  of  such  a  thought,  hare  buried  and 
burnt  immense  quantities  of  ships'  hammock  cloths,  when 
found  unserticcable,  to  preyent  embezzlement  from  takihg' 
place.     I  suggested  the  idea  to  ff.  Diddems  Esq.  builder  of 
Portsmouth  yard,  who  communicated  it  to  the  honourable 
George  Grey,  Commissioner.     I  obtained  leave  to  make* 
an  experiment,  which  I  repeated  thrice,   and  fotind  that 
from  one  ton  of  pahited  canvas,  unserviceable,  T  6btained, 
npon  an  average,  four  hundred  weight  of  dry  cblour,  in  at  a  trifling  ex^ 
value  to  government  nine  poun&  six  shillings ;  the  ^*P^**^  by'oalcination.  ' 
of  the  procesrnot  exceeding  six  shillings. 

Thh$  I  cfl^ictcd  by  calcination,  raking  aside  the  ashes  and 
sprinkling  them  with  water,  to  prevent  loss  of  paint  throngh 
excess  of  heat.  By  passing  the  calcinbd  matter  through  a 
fine  sieve,  it  is  perfectly  prepared  for  giinding ;  it  grinds  * 

well,  possesses  a  good  body  for  covering  vdth,  and  dries 
^ell  with  a  good  gloss.  Its  increase  of  bulk,  in  compari- 
son with  common  colour  of  equal  weight,  gives  it  the  ad. 
vantage  of  covering  more  work.  The  colours  yielded  by 
the  calcination  of  different  coloured  canvas  are  as  follows, 

4  *cv%« 
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vcr.  CftiiTfts  which  has  been  painted  witii  black  paint  ealf, 
'  prodncQB  a  bUck  colour.  Canras  finished  black,  batwhich 
has  had  a  preTioas  red  or  jellow  ground,  will  prodaoe  s 
dark  chocolate  colour.  Canras  painted  lead  colour,  will 
jrield  a  good  dark  lead  colour. 

I  an,  Sir, 

Your  obedient  humble  Serrant, 

W.  ANDERSON. 

Totdmonia  to      Certificates,  dated  March,  1807^  were  reoeiTed  from  the 
the  tuimoiity  following  persons,  viz. 

ed  in  the  new       '^'  Stow,  lieutenant  and  commander  of   the  gon  brig 
mode.  Steady,  stating,  that  in  the  preceding  month  of  October 

he  had  receiTed  on  board  his  ship  a  set  of  hammock  cloths, 
painted  after  the  m^od  inrented  bj  Mr.  William  Ander. 
son,  which  had  been  constantly  in  use  since  the  time  abore 
mentioned,  and  appeared  fully  to  answer  the  end  proposed, 
of  renderiiigthecanTas  soft  and  pliable,  and  of  preTcntiogits 
cracking,  or  the  paint  peeling  off,  which  in  the  old  method 
had  been  a  subject  of  mach  complaint. 

John  Pridy,  lieutenant  and  commander  of  the  Gia. 
diator,  and  formerly  commander  of  the  Dapper,  on  which 
latter  ship  a  set  of  hammock  cloths,  painted  after  3Ir. 
Anderson's  method,  appeared  fully  to  answer  the  end  pro- 
posed. 

P.  F.  Wyatt,  oil  and  colourman,   Portsea,  stating,  that 

he   had  seen  canvas   painted  after   Mr.    Anderson's  new 

method,  which,  after  a  trial  of  sixteen  months,  remained 

perfectly  soft  and  pliable,  the  paint  by  no  means  crackhg 

or  peeling  off,  and  that  the  gloss  was  retained,  though  it 

had  been  exposed  to  all  weathers.     He  farther  added,  that 

and  to  the        he.  had  seen  the  paint  prepared  by  him  from  old  painted 

^'^a'mt^^from'  ^auTas  found  unserYiccaWe,  and  had  worked  and  painted 

•;d  canvas.        therewith ;  that  it  was,  in   his  judgment,  very  good,  and 

would  answer  either  on  canvas,  wood,  or  iron. 

Ns.  Diddems,  master  shipwright,  Portsmouth,  dock, 
yard,  stating  that  Mr.  Anderson  had  proposed  to  him  to 
obtain,  by  calcination,  from  old  unserviceable  painted 
ranvafB,  the  paint  which  had  been  laid  thereon  ;  that  such 

experimeit 
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experiment  was  made,  and  four  hundred  weight  of  drj 
serriceable  paint  prepared  from  one  ton  of  such  canvas ; 
that  he  had  seen  it  when  ground  in  oil  and  hiid  on  work," 
when  It  appeared  to  possess  all  the  properties  of  good 
paint,  and  had  therefore  been  recommended  by  him  to  the 
Nary  Board. 
SIR, 

IN  answer  to  your  letter  of  the  25  th  of  April,  in  which  Samples  sent  t» 
you  informed  me,  that  the  committee  were  desirous  that  I  *^®  Society, 
should  furnish  them  with  a  sample  of  canvas  painted  in  the 
old  method,  and  another  on  my  improved  plan,  I  trust  that 
I  shall  be  able  fully  to  comply  with  their  requests.  In  the 
first  place,  I  have  sent  a  small  sample  of  the  residuum  of 
the  burnt  canvas,  fit  for  grinding  in  oil  for  paiut,  also  a 
piece  of  canvas  painted  therewith,  marked  No.  1 ;  another* 
piece  painted  after  the  old  method,  marked  No.  2 ;  another' 
piece  painted  according  to  my  process,  marked  No.  5;' 
and,  lastly,  a  piece  finished  intirely  with  the  new  composi^ 
tion,  marked  No.  4 ;  each  sample  having  deceived  three 
coats  of  paint.  Upon  examining  No.  2,  you  will  find  it 
becoming  from  time  to  time  more  stubborn,  in  conse- 
quence of  the  paint  hardening ;  and  when  a  small  ridge  is 
formed  in  it,  by  pressing  it  between  the  finger  and  thumb,' 
it  will  soon  discover,  that  it  is  subject  to  crack,  and  by  this 
means  permitting  the  wet  to  enter  it,  will  soon  rot  the 
canvas. 

The  space  of  time  proper  between  laying  on  the  new  Time  between 
preparation  and  the  second  coat  ought  to  be  one  entire^  ^*^^^*' 
day ;  but  if  saving  time  is  an  object,  the  second  coat  may 
be  put  on  the  day  following  the  first ;  for  if  the  canvas  is 
placed  in  an  advantageous  situation  for  drying,  the  compo. 
sition  will  dry  or  harden  so  as  not  to  rub  off. 

Canvas  finished  intirely  with  the  composition,  leaving  it  The  canvas 
to  dry  one  day  between  each  coat,  will  not  stick  together  if  ft^ih^i^  ^*^^ 
laid  in  qiiantitie.s,  as  ^ou  will  find  by  making  experiments 
ou  the  sample  No.  4. 

Since  the  Xavy  board  have  given  directions  for  ships'  Requires liiU* 
canvas  to  be  painted  according  to  my  new  method,  I  find,  ^™*  ^^  finish. 
upon  calculation,  that  1  have  painted  upwards  of  twenty 
thousand  yards  since  j|g||P''^||||^jk  great  part  of  which 

has 
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ktf  not  been  hung  up  fbr  painting  aad  drying  more  than 
one  week,  as  no  more  time  could  be  allowed  me,  in  conse- 
qnaoce  of  ships  sailing.     My  plan  was  therefore  to  lay  on 
ibe  eompobtffon  the  first  day,  to  coat  it  the  second  day, 
and  leaving  one  intermediate  day,  to  finish  it  on  the  foartb. 
Three  (bvs  were  then  allowed  it  to  dry  and  harden,  and 
when  afterward  taken  down  and  folded  together  in  ciot&>, 
containing  sixty  or  serenty  yards,,  they  did  not  stick  to- 
gcther. 
SaTinK  of  three      IlaTing  no  means  ^f  giTing  information  to  persons  con- 
hbouMn^  ^*  cerncd  in  grinding  colours,  so  well  as  through  the  mcdiaa' 
cotoupgriod-     of  the  Society  of  Arts  &c.,  I  beg  leave  farther  to  relate  hoir 
"*•  I  haYc,  for  the  last  three  years,  saved  the  labour  of  three 

men  out  of  four  in  grinding  colours  with  the  common  mills 
employed  for  this  purpose.  One  mill,  has  ever  beeu  coo. 
sidcrcd  sufficient  for  a  man  to  turn,  whereas  one  man  can 
Qow,  with  perfect  ease,  turn  four  mills ;  this  Js  effected  bj 
placing  two  mills  on  each  side  of  the  winch,  so  close  as 
only  to  leave  room  for  the  fly  wheel  to  play  between  them. 
The  spindles  of  each  on  cither  side  are  locked  together  by 
a  small  iron  collar,  with  a  pin  passing  through  it.  The 
distance  of  the  mills  thus  paired  from  each,  in  order  for 
the  man's  standing  between  them  to  turn,  is  two  feet  s'a 
inches.  The  distance  of  the  arms  of  the  winch  screwed  oa 
the  end  of  the  spindles  on  either  side  is  two  feet  two 
iuches ;'  the  length  of  the  arm  is  one  foot  six  inches  from 
the  spindles  to  the  bar  across  which  the  man  clasps  in  order 
to  turn. 
FIj  wheels.  Fly  wheels  at  the  extremity  are  impediments.     Xecessitr 

was  iru]Y  (he  mother  of  invention  to  me  in  this  case,  as  I 
had  great  demand  for  paint,  and  I  was  not  allowed  men 
sufficient  for  the  work  in  the  common  way. 

fVrsoijs  will  scarcely  believe,  without  seeing  the  expc- 
rimcnt,  ihv  case  with  which  they  turn.  If  a  littlo  ci- 
traordinnry  i'.;o(ion  is  first  given  them,  ami  thoy  are  then 
left  alo'.ic,  ihcy  will  (*t>ntimic  to  co  round  sixteen  times:  s^o 
that  a  man  vitii  one  iiand  may  turn  them. 
1  am.  Sir, 

Your  obedient  humble  Servant, 

Wm.  A.\Dr:USO.\-. 
SIR, 


immoTVD  waraoD  ow  vxinrsMor  tAxrau  gY9 

SIR, 

1  HAVE  stated  to  the  Admiralty. Bpard  Che  sereral  ini.  Testimonj  to 
proTements  made  by  mc  in  paint  work,  and  in  consequence  ^®jJ"P^^*^ 
thereof  they  have  desired  the  principal  officers  of  oiir  yard  canvas. 
to  report  to  them  on  their  merits.     The  officers,  who  have 
for  more  than  twelre  months  past  daily  had  the  execu- 
tion of  them  under  their  inspection,  ^haTe  recommended  the 
same  in  stronger  terms,  APd  th^  advantages  thereof,  to  the 
lords  commissioner^,   beyond  my  statement.     I  hare  in« 
closed  to  you  a  certificate  relative  to  the  ship  Hibemia, 
vrhich  arrived  here  tl|«.  19th  of  Mj^  la&t,.  afid  for  which 
ytn^l  I  painted  a  set  of  hammock  c}f>th«,;  ^  coataining  thir* 
tecp  hundred  yards  of.  canvas,  in  Jane  180Q,  after  my  ne^i; 
method* 

:       lam.  Sir,  \^-  .  ;. 

:..«.  Your  obedient  hi^moleiServant^ 

\kA.  ANDERSON. 
PorismotUiji  ffov*  27,  1807. 

The  for^goit)^  letter  was  accompaniedf  idfh  a  certificate  * 
from  Captain  Hicks,  and  William  Trouuscll,  carpenter  of 
his  majesty's  ship  Hibernia,  stating,  that  the  hammock 
cloths  on  board  the  said  vessel  were  painted  in  June  1806^ 
after  Mr.  William  Anderson's  method;  that  they  were 
pliable,  and  did  not  crack,  nor  the  paint  peel  off,  and 
were,  in  their  opihion,  preferable  to  tho^e  paifited  la  the 
common  way.  v     .  - 

SIR, 

I  BEG  leave  to  trouble  you  with  a  farther  certificate  re. 
lative  to  my  method  of  paniting  canvas. 

I  have  also  discovered  a  lead  coloured  paint,  highly  ad. 
vantageons  for  all  iron-work  exposed  to  the  weather,*  and  ' 

preferable  to  that  tommonfy  made  from  white  lead  and 
black.     The  preparation  is  as  follows : 

Process  for  Lead  Coloured  Paint  on  Iron. 
I  take  a  fire  shovel,  and  put  a  small  quantity  of  com.  Lead  coloured 
mon  litharge  thereon,  and  place  it  over  the  fire.     I  then  ^**"*  ^^  *^"- 
take  a  small  portion  of  flour  of  brimstone  between  my 
fingers,  and  scatter  it  over  the  lilharge,  when  the  same  is 


I 

1 


n*.        ¥bur  hum 


'I ' 


'  'Tliis  letter  waii ''  aeeompanieil'  "vHi 
SrjSHSd^  Jl'Bf.  HarrisoB,  lienfAliaiit  and  oommi 
tvivts.  mg  Ked-Breast,  "AaiteA  Feb.  28^  184 

hammock  cloths  on  board  the  said  t< 
Mr.  Anderson,  in  April  1807,  and 
been  constantly  hi  wear,  and  -exposed 
and  night;  that  owing  to  this  new 
prescrred  supple,  without  cracking,- 1 
liered  to  them  19  a  far.  superior  mannei 
of  painting. 


*  XIV. 

Jlecouni  of  the  Rogal  Boiamcal  Gar 
»f  St.  Vincent.    Bif  Dr.  Alexander  . 


SIR, 


^fil  JC  ROM  my  long  silence  yon  will  cc 

■  *1  bT^kll^      iectful  or  ungrateful  to  the  Society,  b 

^ '  -        '^^'^  »/Mi«nn  iQ.   T  had  nnthlnjT  of  coi 
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I  am  g:rteTed  to  tnfi^rm  you,  that  I  hsTc  lost  one  of  tnj 
nutmeg   trees;     unfortunately  the  other,    'which  prospers 
luHuriantfy^    tarn^  out  to  be  a  male    plant,    consequently 
worth  nothing,     I  blame  myself  in  some  measure,  for  this 
'loss,  by  taking  too  much  care  of  it,  and  not  Jetting  nature 
take  her  own  way.     Unluckily  the  war  precludes  any  cor- 
respondence with  Cayenne,  or  I  woutd  hate  replaced  tl 
from  thence.     The  same  cause  has  cut  off  all  supplies  from 
ether  parts*     Through  the  medium   of  a  gentleman  who 
Iwis  here  last  year  from  Cuba,  I  expected  to  hare  had,  before 
i»  now,    lomc  of   the  productions  of   Mexico  and  adjacent 
parts  of  the  continent,  particularly  myroxylon,  or  balsam 
of  Peru ;  however,  if   I  do  not  procure  it  through  that 
channel,  I  have  found  out  another  from  whence  I  hate 
hopes.     . 

The  Gomcrtur  palm,  which  produces  the  material  forGomcrtiu 
cordage  in  the  East  Indies,  is  thriTing  here  surprisingly,  P^"*' 
and,  1  think,  might  be  rendered  a  valuable  production  to 
these  islands*  The  laode  of  ih  producing  the  fibrous  web, 
and  the  guard  or  protection  s^urroundin^^,  clearly  point  out, 
that  nature  intended  it  for  the  use  of  man  ;  one  tree  pro- 
duces an  astonishing  quantity.  [  think  the  fibres  from  tiie 
plants  in  this  garden  are  stronger  than  the  specimens  I  have 
9(?en  froiii  the  East  Indies.  A  small  piece  of  the  web,  with 
its  protector,  I  now  transmit  you.      I  have  great  reason  to  Only  the  tufa" 

think  that  but  few  plants  have  been  raised  by  the  planters ^^1*  tttcnded 

'  -^  ^  to  by  the 

In  the  ditfertnt  islands,  from  the  large  quantities  of  seeds  pUntcrt. 

I  have  dispersed   amongn  them.      Tho  fact   is,    that  no 

aHcntiun,  except  by  a  few  individuals,  is  paid  to  any  other 

plant  but  the  sagar  cane,  and  no  other  isiu  estimation  with 

them. 

The  t>read-frnit,  although  one  of  the  most  valuable  pro*  They  even  dit- 

dtTcu'ons  yet  sent  them,  i«  neglected  and  despised,  unlcssby ''^^  ^^^^'^  ^^^^ 

a  few  persons.     They  say  that  negroes  do  not  like  it,  and 

will  not  cat  it^  If  they  can  get  any  thing  else ;  but  this  Is 

not  really  the  case,    as   I  know,    and  can  declare  from 

experience,  that  the  rery  reverse  is  the  fact,  when  once  they 

are  a  little  accustomed  to  it.     The  fact  is,  that  ilvc  planters 

hate  givins^  it  a  place  on  their  estates,  as  they  regard  it  as 

an  intruder  on  ihcir  cane  land,  and  (bey  di'^like  any  other 

object 


and  are  in        object  but  caneff.    As  to  futurity,  tkejr  think  sofUng  tf 
^ifg^t*^    what  may  be  the  wanti  of  themselTea  or  negroeM  three  or 
future  beneBu  four  years  hence.     Etch  their  siost  Taloable  milUtiiiibar, 
thiUi  which  nothing  is  more  daily -wanted  by  them,  they  an 
iponstantly  destroyfto^  instead  of  preMrriag.     They  impoft 
it  at  an  exorbitant  rate,  and  the  importatioA  is  precarioas. 
With  proper  economy  and  management,    there  are  few 
setfEnaries  fqr  t|ieiqselTeB  or  negroes,    but  which  B^glt 
be  raised  on  their  own  estates,  in^ead  of  importing  tkea 
from  America,  uoAess  it  be  Inmber,  and,    probably  even 
that  might  be  done  in  time  in  the  back,  cool,  and  moootaiD. 
otts  sltnations.     I  am  trying  what  may  be  done  from  the 
pine  tribe. 
Cinnamon.  I  am  happy  that  many  arc  now  paying  some  attention  to 

the  cinnamon,  as  the  demands  on  me  for  the  plants  are 
frequent,  which  I  impute  to  the  specimens  of  it  which  I 
have  shown. 
Black  pepper.  The  black.pepper  plants  hare  not  yet  produced ;  I  haTe 
them  in  plenty,  and  am  trying  them  in  yarious  situatioDi, 
and  can  easily  increase  them  by  cuttings  ;  unluckily  I  cam 
procure  no  information  as  to  their  culture  in  the  East  In- 
dies, or  of  the  soil  or  situation  in  which  thoy  thriFebest 
Cloves.  1  send  you  some  more  cloves,  the  last  ycar*s  produce  of 

two  Kmall  trcfs  :  next  year  I  expect  from  several  others: 
you  will  also  find  inclosed  a  lump  of  gum  rosin  from  cuchola 
odorata.  As  it  issues  in  large  quantities  from  wounds  io 
the  bark,  it  might  be  jirocured  in  plenty  from  Trinidad,  if 
found  useful.  Trees  of  it,  of  enormous  size,  are  abundant 
there.  Other  specimens  of  terra  japonica  would  hare  been 
sent  with  some  other  articles,  if  all  niy^attention  had  not 
been  engrossed  about  the  late  addition  lo  the  garden ;  the 
same  cause  has  prevented  me  from  excursions  to  other 
islands  for  larger  supplies  of  plants.  I  remain,  with  most 
sincere  regard. 

Sir, 

Your- obliged  and  obedient  Servant, 

ALEXANDER  ANDERSON. 


SIR, 


BOTAinCJU.  OABDBX  'AT  R.   TIMCEink  JgJ 

SIR, 

SINCE  your  last  letter  to  me  Tery  little  matter  interesting  Correspond-   < 
fo  the  Society  has  occurred,  and  few  acquisitions  made  t6  ^^^J^  interrupt* 
the  garden  subservient  to  medicine  or  commerce.      War 
interrupts  correspondence  in  natural  history  as  mucli  as 
speculations  in  commerce. 

For  18  months  past  I  have  had  expectations  of  some  use* 
fnl  plants  from  Mexico,  and  other  Spanish  colonies  in  that 
quarter,  by  the  way  of  Cuba,  but  thence  the  transportation 
must  be  circuitous  by  North  America,  and  after  that  sub« 
jcctcd  to  loss  and  interruption,  before  they  cajn  reach  St. 
Vincent.  I  hare  therefore  given  up  all  hopes  while  the  war 
continues. 

As  the  Society  may  be  desirous  to  know  the  present  Catalogue  of 
state  of  the  garden,  I  have  transmitted  a  catalogue  of  the  P^°^- 
variety  of  plants  it  contained  on  the  24th  of  September  last : 
there  are  many  more  from  different  quarters  received  with- 
out names,  cr  those  that  are  known  by  the  aborigines,  and 
I  cannot  arrange  them  until  they  flower.  I  am,  with  great 
respect, 

SIR, 

'       Your  most  obedient  humble  Servant, 

ALEXANDER  ANDERSON. 

The  catalogue  alluded  to,  which  is  dated  September  24, 
1806,  enumerates  67  commercial  and  medicinal  plants;  49 
esculent;  101  medicinal ;  and  63  economical:  76  valuable 
woods ;  88  fruits ;  and  929  curious  or  ornamental  exotics. 
There  are  likewise  many  others,  which,  not  having  flow- 
ered in  the  garden,  cannot  be  ascertained. 


XV. 

Query  on  Accidents  frequently  happening  to  Dies  zcith  uhich 
Medals  are  struck.     In  a  Letter  from  a  Correspondent. 

To  Mr.  NICHOLSON. 
SIR.       - 

JKeADING  the  life  of  Rambert  Dumarest  in  a  French  pe- 
riodical publication,  I  was  struck  with  the  following  remark. 

«T« 


SM 


h9  troln.^  • 


Afc  there  mjr 
ineifis  of  |»re^ 


amnT  oh  tiic  brfaiiikg  of  Diti« 

^<  To  the  spcctTnens  of  Mr.  Dumaresl^s  talf^ots  I  (Migbl  to 
adtl  the  mt'tUil  on  the  peace  of  Amiens,  the  eii<;ciiUoii  o1 
wjiich  wa^  uwardt  (1  to  him  after  a  public  com  petit  loiu     Vn* 
happily,   ve  are  informfH,  ooe  of   the  die*  wm  cnwh^ 
under  the  niilL     Thifi  is  a  ?cry  frequent  accident^  ami  dtii< 
couraging  to  the  artist.     Dumarcst  cxprricnced  it  in  a  Trr 
Yexallous  manner  ;  he  wa^  obliged  to  makr  alniO!>t  every  df 
lie  executed  oTer  again,  and  for  one  of   his   mcdaU  iU 
happened  no  less  than  eight  time*  following*     The  eantca  oi 
it  deserve  iuqtiiry.     No  doubt  they  depend  on  the  qualily  ol 
the  steel,  the  caro  with  which  it  has  been  forged,  its  tein per 
and  the  intiueoce  of  the  atmo?iphere;  but  stilJ  more  on  ih 
roiilg,  and  the  care  takcii  in  eoiniu^/' 

As  I  eannut  gain  asiy  intYtnuiions  on  this  point  from  thi 
books  I  have  at  hitod,  and  have  no  oppnrf unity  of  acqtiiriof 
in^  '1  from  any  a/iUt,  I  should  bi*  h;tppy  to  be  In 

r  rough  the  medium  of  your  Journal,  wheUjcr  thi 

be  not  me:ias  nf  premiti rig  this*  , 

It  appears,  that  Dumarest  was  in  England  sometime, and 
employed  in  the  manufactory  at  Soho  by  Mr.  Bolton,  sti 
that  he  muKt  probably  have  bren  arqu*4i«ted  with  many  pre^l 
cautions  taken  there  against  an  »ccidentf  io  which  it  mtghl^ 
be  siippoisetl  the  dies  would  be  particularly  liiible  under  iho 
preisuro  of  Mr.  Bolton  s  powerful  machinery. 
1  am,  Sir, 
Vuur  very  obedieiil  huioble  Sertattl* 


FrentU  trau»- 
lutmn  of  Ar- 


SCJKNTIFIC    NEWS. 

IT  i^  somewhat  remarkable,  that  the  works  of  a  mathe 
n^atlcian  60  justly  celebrated  m  ArrMmedeJi  has  ncter  been 
translated  into  au^  modern  language  tiU  ktely.  I  belieT 
his  Arenariu^  121  the  only  tract  wc  hare  of  hit  In  English 
but  I  am  informed  a  French  translation  of  the  whole  of  litf 
works,  that  have  reached  u&,  ha^  lately  been  pubiiihcd  j|t 
Paris* 
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wombat,  178 
Geolojry,  173,  245 
<^nnination  of  seeds,  355 
Gerstner*s  hydraulic  experiments,  107 
Giant's  Causeway,  IGI,  164,  24:i 
G.  K.  M.  on  the  construction  of  galva- 
nic batteries,  149 
Goitres  and  idiots  of  Switzerland,  294 
Gold  mines  in  France,  234,  279 
Goldingham,  J.   Esq.    his  observation 
of  the  eclipses  of  the  saielUtes  of  Ju- 
piter at  Madras,   1.5.3 
Goniometer,  described,  1 
Gough,  John,  Esq.  on  polygonal  num- 
bers, 33— His  abstract  of  a  meteoro- 
logical journal  for  the  years  1807  and 
1808,  kept  at  Middleshaw,  near  Ken- 
dal,  S05 
Gowen,  J.   R.  Esq.  his  account  of  a 
well  for  preserving  and  filtering  rain- 
water for  domestic  purposes,  where  a 
supply  of  spring  water  was  not  easily 
to  be  obtained,  053 
Grasses,  memoir  on,  318 
Gravelly  complaints,  inquiry  into  th« 
cause  and  cure  of,  47 


Gra^ty,  effects  of  on  time-pieces,  131 

Greathead*s  life  boat,  history  of,  21 

Greene,  R.  Esq.  his  account  of  a  sim- 
plji  and  economical  oMthod  of  pre^ 
paring  an  artificial  Chdtenham  water, 
highly  impregnated  with  caifaooic add 
(fixed  air),  139 

Grew,  on  the  circulation  of  sip  ia 
trees,  29 

Grey,  Mr.  his  electrical  ezporimentSy 
314 

GuetUrd,  M.  125 

Gutta  gambeer,  see  Gambir 

Guyton-Morreau,  M.  his  observations 
on  the  use  of  acid  funrigatkHB  m  pu- 
rifying the  air  and  stopping  the  pro- 
gress of  contagion,  and  the  most  sim- 
ple means  of  completely  obtaining 
this  effect,  344 

H. 

Haighton,  Dr.   159 

Harrington,  Dr.  R.   5^9 

Harris,  Mr.  the  instrument  maker,  1 

Haichett,  Mr  on  the  colouring  matter 
of  red  coral,  219 

Hauy,  M.  his  description  of  the  sperips 
in  mineralogy  called  Diopside,  14— 
His  mineralogical  cla.«cs,  128 

Hayter,  Mr.  C.  his  improved  addition 
and  muifiplication  tables,  261 

Hebcrden,  Dr.  37 

Honry,  Dr.  W.  his  description  of  an 
apparatus  for  the  analysis  of  the  com- a 
pound  inflammable  gases  by  slow  com- 
bustion, with  experiments  on  the  gas 
from  coal,  explaining  its  application, 
83 

Hericart  dc  Thury,  see  Thury 

Hernandez'  description  of  the  dahlia, 
224 

Herschel,  Dr.  his  observations  of  a 
comet,  made  with  a  view  to  investi- 
gate its  magnitude,  and  the  nature  of 
its  illumination,  Cj,  206— His  account 
of  a  new  irreguhirity  lately  perceived 
in  the  apparent  figure  of  the  planet 
Saturn,  100 

Hire, 
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and  solvent  medicines,  35— His  nb- 
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culiarities in  tlie  structure  of  the 
wombat,  177 

Honor6,  M.  De  St.  105. 

Hook,  Dr.  168 

Hospitals,  apparatus  for  destroytn|^  con- 
tagion in,  349 

Howison,  Dr  J.  his  account  of  the 
Chinese  method  of  piopagating  fruit- 
trees,  322 

Hunter,  W.  Esq.  on  Nauclea  Gambir, 
the  plant  prwducing  the- drug  called 
Gutta  Gambeer,  with  characteri  of 
two  other  species,  366 
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vantage, 330 

Hydraulics,   104 

1. 

Miou  of  Switzerland,  294 

Imber  goose,  description  of,  23*^,  259 

Instrument  for  gauging  standing  timber, 
324 

Iris  Pseudaconis,  seeds  of,  a  substitute 
for  coffee,  70 

Irish  geology,  161,  245 
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of  cancer,  and  tbeir  general  effect 
upon  the  blood,  79 

Iron  proposed  to  be  substituted  for  ex- 
pensive kinds  of  wood  iu  furniture, 
287 

J. 

Jameses' powder,  analysis  of,  316 
Jameson,  Professor,  78— His  account  of 
oryctognostic  characters  and  geognos- 
tic  relations  of  the  mineral  cryolite, 
237 
Jupitef  s  satellites,  tlielr  eclipses,  153 
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On  the  variegation  of  plants,  370 
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117,  1^4 
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mlcal  method  of  evaporating  the 
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Libc-S  M.  his  experiments  on  electrical, 
attractions  and  repulsions,  309 

Lifs-boath  general  account  of,  20 

Light  of  the  sun,  what  it  is,  206 

Lindsay,  M.  his  account  of  the  germi- 
nation of  ferns,  364 

Loat,  Mr.  J.  his  contrivance  for  filtrating 
and  preserving  rain-water  for  domestic 
purposes,  353 

Lothian,  East,  observations  on  its  mi- 
neralogy, 77 

Luc,  M.  De,  on  comets,  206 

Lugt,  M  his  experiments  on  electric|| 
attractions  and  repulsions,  313 
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M. 

Mackenzie,  Mr.  his  account  of  the  coal- 
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Macknight,  Dr.  79 
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M«cH,Dr.X»  ,^^^^ 


INDEX. 


MarsiUi,  Count,  on  the  colouung  matter 

of  red  coral,  219 
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tlons  for  destroying  noxious  effluTla, 
345 
Mongez,  M.  on  the  mineralof^  of  the 

mountain  of  Cbalanches,  125 
MontagUt  G.  Esq  his  account  of  a  non- 
descript fish,  319 
Multiplication  tabl<»  on  a  new  plan,  ?r.3 
Mussite,  a  variety  of  i)ic  diopside,  de- 
scribed, 19 

N. 

Karwhal,  or  sea  unicorn,  78 

Natural  history,  76,  237,  318 

NaJudcaGambir,  ieeGambir 

Nectarines  and  peaches  produced  na- 
turally on  the  same  branch,  284 

Nciirs  Tour  in  the  Shetland  hlandi^, 
82 

Neill,  Mr.  P.  his  description  of  a  rare 
species  of  whale,  77,  2  37 

Newtonian  theory  of  colours,  210 

Nondescript  fish,  319 

Numbeniy  polygonal,  33 
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Ogilby,  Dr.  his  mineralogy  of  East 
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■  swercd,   259 
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■11  th«»,  237 
Oxen  u<edtn  hiBbandryyadTant^csef, 
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Parkinson,    Mr.    on    the   e>i«tence  of 

animal  matter  in  fossils,  156,  218 
Pator-on,  Lieut -Col.  177 
Peacbe<,  .fe  Nectarines 
Pear-son,  Dr.  on  calculi,  39»    >0 — Hi> 

analy<i<  of  JamesN  powder,  Cj]fi 
Pellotier's  electrical  experiments,  61 
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duccd  on  atmospheric  air  and  oxigen 
ga>,  by  respiration,  180 
Phials  for  preventing  and  remoTtng  con- 
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Philochemicus  on   the    purification  of 

camphor,  176 
Picart,  M.  on  the  vibratioa  of  the  pen- 

dulum,  13G 
Pipgot,  Mr.  3 

Plants,  variegation  of,  370 
Playfiir's  hypothesis  of  the  incqualitio 

of  the  surface  of  the  earth,  249 
Platina  springs  for  watcher,  148 
Polygonal  numbers,  33 
Pontin,    Dr    on  the    deoxidation  and 
amalgamation  of  the  compound  ln>ii 
of  ammonia,  54 
Portmoon  described,  161,  245 
Prochaska,    professor,  his  dissection  of 

the  skull  of  a  Cretin,  299 
Propagation  of  fruit  trees,  the  Chinese 

method,  522 
PuUy,  M.   his  analysis  of  the  Engli^ 
medicine  called  Jameses  powder,  Sift 
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Ibil-roads,  improvement  in,  3'^ 
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Respiration,  changes  produced  by  it  on 
atmospheric  air,  and  oxigen  gas,  180 
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of  rocks,  on  the  surface  of  the 
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Deny  and  Antrim,  161,  245 

Richer,  his  experiments  with  ilic  pen- 
dulum, ia5 

Royal  Society,  proceedings  in,  2.'38 

Robi<^)n,  professor,  liit  hydraulic  ex- 
periments, 104 

Russel,  J.  E.<q.  79 

S. 

Saint,  W.  Esq.  on  a«r4^aining  square 
numbers  and  biquadrafes  by  inspec- 
tion, 291 
Salisbury,  R.  A.  Esq.  his  account  of 
nectarines  and  peaches  naturally  pro- 
duced on  the  same  branch,  284— On 
the  diflfercnt  species  of  dahlia,  and 
the  best  method  of  cultivating  them 
in  Great  Britain,  224— Letter  to,  on 
the  variegation  of  plants,  ^70 
Salt  works,  improved  evaporating  house 
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•Sap  of  trees,  circulation  of,  27 
Satellites  of  Jupiter,  their  eclipses,  153 
Saturn,  its  irregular  figure,  100 
Saunders,  Dr  on  mineral  waters,  140 
Sauuure,  M.  De,  his  hypothesis  of  the 
circulation  of  sap  in  trees,  28— *On 
the  Cretins  in  Switzerland,  295 
Schrieber,    M.  on   the  mineralogy  of 
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Scientific  newi,  76,  166,  237,  318,384 
Scott,  Mr.  J.  on  the  superiority  of  pU- 
tina  for  making  the  pendulum  spiing 
of  watches,  143 
^ea  snake  of  the  Northern  Ocean,  de- 
scription of,  77,237. 
Sea  unicorn,  78 
Seeds,  structure  of,  354 
Series  useful  in  finding  a  fluent,  31 J 
Sheep,  most  profitable  sort  of,  .-'^HT 
Shells,  British,    a  collection  pi  evented 
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Sodety,  238     ^         .  -. 

iSims,  Dr.  239  ' 
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British  vqgetablo  product,  that  may 
be  substituted  for  coffee,  70 
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Soda  water,  method  of  preparing,  142 

Solvent  medicine;;,  47 

Somerviilc,  Lord,  invoitigation  of  his 
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Springs  for  watches,  148 
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Staunton,  Sir  G.  296 

Stewart,  C.  Esq.  79 
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T.  on  the  use  of  gafvaninn  in  daufhetf, 

200 
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